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Are You Ready 


FOR THE MACHINE TOOL SHOW? 


a 


FOR PROFITS 
MACHINE 
TOOL SHOW 








CLEVELAND 
OCT. 4 to 13,1939 








. not till you have made an inventory of your own plant! 


. . not till this inventory considers these questions: 
1. Where are the “bottle necks” in my plant? 
2. What old equipment do I suspect can be profitably replaced? 


3. What new processes might I consider for adoption in my plant? 
These questions constantly face production men. Their answers form the basic 
theme of the Machine Tool Show at Cleveland, October 4 to 13. For at Cleve- 
land you will find exhibitors ready and willing to discuss ways and means of 


bettering your operating conditions. Plan now to visit the Machine Tool Show. 
* 


And plan now to use the Show Number of American 
Machinist to focus your attention. Select those ex- 
hibits which will help most to answer your own 
problems, as determined by your inventory. In this 
Issue you will find preview and complete Show guide. 


Coming Sept. 20 . Machine Tool Show Number, AMERICAN MACHINIST 
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Bottlenecks in the Shop 


Br: have necks for a good rea- 
son. *THiey limit the flow of the 
contents of the bottle by forming a 
narrow channel through which all of 
it must pass. 

Bottlenecks belong on bottles but 
not in manufacturing plants; for in 
the latter they limit the flow of pro- 
duction. One department or one ma- 
chine may be out of nt with the rest 
of the shop. Because of its incapacity, 
other machines cannot work to ca; 
pacity. The result is part-time produc- 
tion and fewer jobs. 

Bottlenecks in manufacturing plants 
are wasteful both of investment and 
human effort. They are vicious be- 
cause they hamper output not only in 
the units directly involved but in other 
units capable of turning out more 
work. 

Once a shop manager recognizes a 
bottleneck he does not tolerate it for 
long. He knows that it is a retarding 


factor in the shop and does some- 
thing to eradicate it. He may rear- 
range equipment, improve material 
handling methods or substitute new 
machines for old ones. This last rem- 
edy often has the added advantages 
of improvement in cost and quality. 


The following gives four specific 
examples of bottlenecks in widely di- 
versified lines of work. In each case 
the job is briefly described together 
with the nature of the bottleneck and 
its remedy. The first deals with the 
maintenance of: 


LOCOMOTIVE DRIVING WHEELS 


THE JOB. Like all locomotive back 
shops, that of the Pittsburgh & Lake 
Erie Railroad must maintain a mini- 
mum number of locomotives under 
steam. It can ill afford constant re- 
newal of rod bushings because such 
work, with its resulting delays, means 
that extra locomotives must be kept 
available at increased locomotive op- 
erating costs. Rod bushing mainte- 
nance can be controlled only through 
accurate quartering of crankpin holes 


and the turning of crankpins, with- 
out out-of-roundness or taper. 


THE BOTTLENECK. The accumu- 
lation of locomotive driving wheels in 
the locomotive back shop of the Pitts- 
burgh & Lake Erie Railroad inter- 
fered seriously with the shop output 
schedule, which is based on the time 
required to complete wheel work. 
The age and condition of the only 
machine available for quartering or 











A Niles quartering and crankpin truing machine has eliminated locomotive 
backshop delays by reducing time required for completing wheel work 


boring of crankpin holes in locomo- 
tive driving wheels and the accurate 
turning of pins applied to such holes, 
prevented strict adherence to the lo- 
comotive shop schedule, thereby re- 
sulting in shop-production delays and 
increased operating costs. 


THE REMEDY. A Niles 90-in. bal- 
anced quartering and crankpin truing 
machine was installed which effec- 
tively relieved this bottleneck. It be- 
came possible to turn pins parallel 
with the axle and make them in ac- 
curate stroke, as well as practically 
void of any taper, and to bore the 
crankpin holes smooth and true. The 
speed with which this is now done has 
so increased production that it is no 
longer a problem in this shop. How- 
ever, the decrease in shop operating 
costs represents only a part of the 
saving. 

Other savings are effected by a re- 
duction of time required for pressing 
pins into crankpin holes and a reduc- 
tion in maintenance charges applied 
in enginehouses to the renewal of rod 
bushings between scheduled shop- 
pings. Before the installation of the 
Niles quartering machine, crankpin 
holes were not always bored true, and 
time had to be allowed for fitting the 
pins into such holes; even then many 
pins failed to register proper tonnage 
when pressed into the newly bored 
holes. Also, these pins were often 
tapered, out-of-round and not true 
with the axle, thereby necessitating 
oversize boring of rod bushings to fit 
the pins. This latter condition re- 
quired bushing renewals far ahead of 
schedule. Decreased idle locomotive 
hours is an item in itself which repre- 
sents a saving in excess of that origi- 
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nally estimated from the operation of 
the quartering machine in the shop. 

Before the machine was purchased, 
it was estimately conservatively that a 
20 per cent saving could be made in 
the quartering of wheels as compared 
to production with the old machine. 
It was expected that an additional 20 
per cent saving could be obtained 
through elimination of expenses ac- 
cruing from shop-schedule delays. 

The Niles machine has been in op- 
eration for one year. Instead of the 
original estimated savings of 40 per 
cent, the Pittsburgh & Lake Erie Rail- 
road has actually effected a 54 per 
cent saving in shop operating costs 
alone. Estimate savings amount to 
$3,000 annually. 





AIRCRAFT ENGINES 


THE JOB. In the manufacture of air- 
craft engine cylinders, the Jacobs Air- 
craft Company has adopted the prac- 
tice of assembling cylinder heads and 
cylinders before grinding the cylinder 
bore. The assembly is mounted in a 
fixture 20 in. in diameter, 20 in. long 
and { in. thick, and set in a grinder 
with a 20-in. swing, having a spindle 
bearing 15 in. long. Prior to grind- 
ing cylinder bores with the cylinder 
head assembled, cylinders alone were 
placed in a fixture 12 in. long, 12 in. 
in diameter, and } in thick, the 
weight of which placed no undue 
strain on the 15-in. spindle bearing of 
the machine; under these conditions a 
satisfactory finish was obtained. How- 
ever, when the heads were shrunk on 
previously ground cylinders, the fin- 
ish and dimensions were often dis- 


turbed. 


THE BOTTLENECK. The weight 
and overhang of the new fixture placed 
an undue strain on the 15-in. spindle 
bearing of the internal grinder, re- 
sulting in a whipping action of the 
fixture at required grinding speeds. 
Such action made it impossible to ob- 
tain a perfect finish without resorting 
to a subsequent honing operation. 
The maximum production available 
in eight-hour day with this set-up was 
eight cylinders, less than half the 
number required to match the pro- 
duction of other departments. Al- 
though the internal grinder used was 
a relatively new machine, and capable 
of producing satisfactory cylinder fin- 
ish before the 20-in. diameter fixture 





An internal grinder installed at the Jacobs Aircraft Company increased produc- 
tion of airplane engine cylinders from 8 to 22 per day 
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was employed, it became a definite 
bottleneck in shop production. 


THE REMEDY. This bottleneck has 
been eliminated by the installation of 
a Bryant internal grinder with a 
spindle bearing 30 in. long, sufh- 
ciently rigid to eliminate the whip- 
ping action of the 20-in. diameter fix- 
ture. The cylinders are now finish 
ground complete from boring size by 
removing 0.015 in. of metal. Produc- 
tion has been increased to 22 cylin- 
ders per day; thus, production de- 
mands are being met and surplus 
capacity is available should production 
of the plant be increased further. 


X-RAY MACHINES 


THE JOB. Like many other units, 
X-ray machines include a number of 
small parts that must be milled prior 
to assembly. At the Westinghouse 
X-Ray Com a. plant such parts 
are delivered to a milling group in 
the machine shop where there are 
several standard knee-type horizontal 
spindle millers and one vertical- 
spindle machine. Parts made from 
cast iron, brass and aluminum cast- 
ings, as well as Micarta, must be 
milled to close limits of accuracy in 
order to insure proper bits on the as- 
sembly floor. 


THE BOTTLENECK. Varying pro- 
duction requirements for different 
types of X-ray machines made it iin- 
possible to gage production require- 
ments in the milling group. With 
only one vertical spindle miller avail- 
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able, the parts requiring the use of 
an end-mill were Teenonte delayed 
because of an overload on this one 
machine. Parts badly needed on the 
production floor could not be deliv- 
ered on time, and other parts ready 
for assembly often had to be held in 
the storeroom until the parts requir- 
ing milling operations could be made 
ready. 


THE REMEDY. The purchase of a 
heavy-duty vertical attachment for one 
of the millers alleviated this condi- 
tion for larger parts, but these con- 
stituted only a small part of the load. 
The smaller parts, which were in the 
majority, still could not be milled fast 
enough. 

Several months ago this “bottle- 
neck” condition became acute and it 
was decided to purchase another ver- 
tical spindle miller. In surveying the 
requirements, it was found that a ver- 
tical spindle miller probably would 
not be required 100 per cent of the 
time, so a standard horizontal spindle 
knee-type milling machine, having a 
permanently attached vertical spindle 
head, was selected. The head on this 
machine is mounted on hinge sup- 
ports, so that it can be swung into 
position quickly after a drive gear has 
been mounted on the nose of the hori- 
zontal spindle. This machine provides 
a speed range of 35-1,400 r.p.m. on 
both the horizontal and vertical spin- 
dles, giving the speeds required for 
the small non-ferrous parts that have 
resulted in cost reductions. The cost 
reductions will make it possible for 
the installation cost of this machine to 
be realized within three to four years. 
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By selecting a standard horizontal-spindle miller with a sionenadh attached 
vertical spindle head, the machine can be used for parts requiring both spindles 
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SOCKETED SCREWS 


THE JOB. Thousands of special 
forms of hexagonal socketed screws 
are produced by the Allen Mfg. Com- 
pany in addition to its regular line of 
socket-head set screws and cap screws. 
Such orders are sent to a separate de- 
partment for turning, drilling, ream- 
ing and threading operations. While 
most of the standard and special 
screws are made from S.A.E. 3135 
steel, special screws are also made 
from stainless steel, Everdur, bronze, 
brass, Monel and duralumin. 


THE BOTTLENECK. Late last year 
orders for special screws began to 
show an overly large backlog in this 
special order department. The condi- 
tion was caused by a lack of machine 
capacity which seriously interfered 





A new turret lathe relieves an over- 
loaded department, reduces cost and 
makes meeting deliveries possible 


with the production of special screws. 
The department was already equipped 
with a No. 1 wire feed screw ma- 
chine, three No. 2 wire feed screw 
machines and three turret lathes. 


THE REMEDY. A No. 3 Warner & 
Swasey turret lathe was purchased to 
relieve this bottleneck. In addition to 
correcting an unsatisfactory load con- 
dition, the new machine increased 
production by about 50 per cent and 
enabled set-ups to be made quickly. 
Since the new machine’s speed range 
is from 67 to 1,480 r.p.m., it is effi- 
cient on the wide range of materials 
it is called upon to handle. Screws up 
to 104 in. long can be turned from 
14-in. diameter round stock. 
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What Tool Steel? 


Knowing what various alloys do for a steel 


helps in choosing it intelligently 


By S. C. SPALDING 


Metallurgical Engineer, The American Brass Company 


ELECTING a steel for a tool isn’t so 
S simple as it used to be. Formerly 
there were few makers of tool steels 
and only a few types existed. Today 
many kinds of tool steels are avail- 
able. To choose the proper one re- 
quires knowledge of the tool’s service 
and of the properties of the steels 
from which the tool might be made. 

Let’s begin with plain carbon tool 
steel, which is the result of alloying 
carbon and iron. Carbon is the most 
influential single element in steel. If 
its content is varied, one can get a 
greater range of physical properties 
than with any other element. Carbon 
content also is more influenced by 
heat-treatment than any other ele- 
ment 

As carbon is increased, strength and 
hardness are improved. Maximum 
hardness is reached at 1.00 per cent 
carbon. A carbon content rising above 
that percentage increases brittleness 
and, to some extent, resistance to 
wear and abrasion. Hence most plain 
carbon tool steel contains 1.00—1.15 
per cent carbon. 

Carbon combines with iron in steel 
to form a carbide of iron (Fe,C). 
This is a hard brittle substance. Up 
to 0.85 per cent carbon this carbide 
dissolves in the iron and is held in 
solution on quenching. As carbon 
increases above this point, more car- 
bide is formed than can be held in 
solution at room temperature. The 
excess looks like small, hard particles 
under the microscope. 

Chromium is the most widely used 
alloying element in tool steel. It 
dissolves in the iron and combines 
with carbon to form carbide of chro- 
mium. It raises the critical points and 
makes steel sluggish to transform. 
This means increased hardening tem- 
peratures and longer soaking times 
for tool steels containing appreciable 
amounts of this element. 

Chromium steels harden much 
deeper than the same steels without 
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chromium. Chromium refines the 
grain of the steel and is partially dis- 
solved by the iron, these characteris- 
tics tending toward toughness. 

Vanadium is the most expensive of 
the ordinary steel alloying elements. 
But small amounts of it have large 
effects on steel. As little as 0.10 per 
cent is noticeable when added to a 
carbon steel. Usually 0.20 per cent 
vanadium is used for straight carbon 
vanadium tool steel. Vanadium steels 
have a wide hardening range. The 
vanadium acts as an inhibitor or pre- 
ventative of grain growth at higher 
hardening temperatures. Hence these 
steels are resistant to fatigue and 
shock. 

The action of vanadium is intensi- 
fied by presence of chromium. In 
high-speed steels it adds to the unique 
property of red hardness imparted by 
tungsten and chromium. 

Tungsten is essentially a carbide- 
forming element. It increases the 
hardness of steel and fineness of 
grain, and imparts stability under 
heat. Thus it provides the red hard- 
ness property of high-speed steels. It 
is used mostly in combination with 
other alloying elements such as chro- 
mium, vanadium, molybdenum and 
cobalt. Simple tungsten steels are of 
slight importance. 

Molybdenum imparts air-harden- 
ing properties to a steel to a greater 
extent thany any other alloy. Full 
benefits of molybdenum are not se- 
cured unless augmented by other al- 
loying elements. Molybdenum high- 
speed steels are the latest and most 
interesting use. Started as a war meas- 
ure to make the United States inde- 
pendent of foreign tungsten, molyb- 
denum has wholly or partially re- 
placed tungsten in several commercial 
high-speed steels. 

Manganese is used in limited 
amounts in all tool steels as a deoxi- 
dizer and desulphurizer. It also is 
employed as an alloying element; it 


combines with the iron rather than 
forming a carbide. It increases 
strength and hardness, but begins to 
produce brittleness over 1.00 per 
cent. It greatly affects hardenability 
on quenching, so much so that if 
the steel has around 1.00 per cent 
carbon the manganese content should 
not exceed 0.40 per cent if the steel 
is to be water quenched. Manganese 
gives hardening powers in oil to 
steel of medium (0.85 per cent) car- 
bon content. 

Nickel and cobalt are used in a 
limited way as alloying elements. 
Nickel is combined with chromium 
in the higher carbon chrome-nickel 
steels where it adds strength and 
toughness to the iron; the chromium 
adds refinement and hardness. Co- 
balt increases cutting efficiency of 
high-speed steels. 

To make their selection easy, tool 
steels are listed under four classifica- 
tions on the accompanying chart: 
(1) carbon steels, including carbon 
vanadium and carbon iow chrome; 
(2) oil hardening tool steels; (3) 
low alloy tool steels (special die 
steels, chisel steels and roll steels) ; 
and (4) high alloy tool steels, such 
as high carbon chrome and high- 
speed steels. Let’s consider the char- 
acteristics of these various types of 
steels. 


CaRBON STEELS—This is the most 
widely used tool steel, sometimes be- 
ing called plain carbon tool steel or 
merely tool steel. Except for machine 
cutting tools where high-speed steel 
is preeminent, it is the most adaptable 
for a wide variety of tool purposes. 
It has a carbon range of 0.70-1.30 
per cent and nominal amounts of sili- 
con and manganese (usually 0.25 per 
cent). Sometimes 0.25 per cent vana- 
dium or 0.25—0.50 per cent chromium 
are added to make the so-called car- 
bon vanadium and carbon low-chrome 
steels. Properties of these steels differ 
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Carbon Tool 


Carbon Vanadium 0.70-1.30 
Carbon Chrome 0.80-1.10 
OIL HARDENING TOOL STEELS 

Carbon Manganese 0.80-1.00 
LOW ALLOY TOOL STEELS 

High Carbon Tungsten 0-1.40 
| Medium Carbon Tungsten 1.00-1.20 
| Chrome Tungsten 0.45-0.60 
Chrome Vanadium 0.45-0.60 
Chrome Nickel 0.70-0.85 
Carbon Chrome | 0.80-1.10 
Silicon Molybdenum 0.40-0.60 
HIGH ALLOY TOOL STEELS 

High Carbon High Chrome 1.50-2.20 
Chrome Hot Work 0.80-1.00 
Tungsten Hot Work 0.25-0.50 
Chrome Tungsten Hot Work 0.30-0.40 


Chrome Molybdenum Hot Work 0.30-0.40 


Tungsten High Speed 


0.65-0.75 
Cobalt High Speed 0.65-0.75 


Molybdenum High Speed 
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0.70-0.85 
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1.00-2.00 0.70-0.90 


11.0-14.0 — 
3.00-4.00 — 
2.50-4.00 — 


4.00-7.00 os 
3.00-4.50 sie 


3.50-4.50 — 






4.00-5.00 — 


Vanadium Tungsten Molybdenum Cobalt 
0.20 
- 3.50-5.00 - aes 
0.25 1.50 — i 
0.20-0.30 2.00-2.50 - ik 
0.15-0.25 oan i lion 
0.25 — 0.20-0.40 — 
— _ 0.40-0.80 ao 
0.40 _ 0.60-1.00 — 
0.50 8.00-28.0 jose Gas 
oe 4.00-7.00 — — 
— — 1.25-2.00 _ 
0.75-2.25 14.0-20.0 _ ing 
0.75-2.25 14.0-20.0 _ 5.00-12.0 
0.80-1.50 1.50 8.00-9.50 _— 


For ease of selection, the tool steels listed have been grouped into four classes. The carbon tool steels in the first group 
are by far the most widely used and most adaptable for a wide variety of tool purposes, except for use as cutting tools 


so little from straight carbon that they 
are classed as carbon tool steel. 
Carbon steels harden readily in 
water or brine to extreme file hard- 
ness. Depth of hardening effect is 
limited so that on a tool of appre- 
ciable size it consists of a hard sur- 
face backed up by a softer, tougher 
core, thus giving a resilience and 
ability to absorb shock not possessed 
by many of the more expensive alloy 
steels. Carbon steel can be worked 
over and rehardened a number of 
times without harmful results. Forg- 


ing is simple. They couple all-round 
properties with ease of handling. 


Oi. HARDENING TOOL STEELS— 
These are sometimes called non-de- 
forming steels. They contain enough 
alloy, mostly manganese, to make 
them harden with an oil quench. 
Carbon usually is around 0.90 per 
cent, manganese about 1.40 per cent, 
and at times small percentages of 
tungsten, chromium and vanadium. 
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Chief use is for dies where minimum 
distortion or change of shape in hard- 
ening is important and in intricate 
tools where risk of breakage in hard- 
ening would be too great if a stand- 
ard water hardening steel were em- 
ployed. Main disadvantage is that 
oil hardening tool steels do not have 
the extreme hardness or keenness of 
cutting edge of water hardening plain 
carbon steel. 


Low ALLoy Too. STEELS—Hard to 
classify, these steels have an alloy 
content not exceeding six per cent. 
Fast finishing or semi-high-speed 
steels are in this category. This actu- 
ally is a misnomer, as the steels are 
not high-speed or fast-cutting. They 
are water-hardening, high-carbon, 
tungsten-bearing tool steels. They 
originally filled a need for a too! for 
turning chilled iron rolls. Their field 
still is limited, though they have been 
adapted for dies for drawing rods and 
tubes and for other special uses. 
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One class of tungsten steels (No. 2) 
is used for taps, hacksaws and other 
special tool purposes. Composition 
No. 6 in this group represents a 
group of steels for rolls, forming and 
swedging tools, jewelers’ dies, and so 
on, where extreme hardness and wear 
resistance, combined with compressive 
strength and toughness, are desired. 
The remainder of the group (Nos. 3, 
4, 5 and 7) are alloy chisel and 
punch steels. They are adaptable for 
many jobs, hot and cold, their main 
characteristics being fatigue resist- 
ance, toughness and resistance to bat- 
tering, rather than extreme hardness. 


HiGH ALLoy Toot STEELS—High- 
speed steels (Nos. 6, 7 and 8) are 
the most widely used. They possess 
the property of red hardness (ability 
to hold hardness at red heat) which 
carbon and low alloy steels do not 
have. Tips of cutting tools of high- 
speed steel have been seen to glow 
in a dark room while cutting. This 
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property is mainly due to the tungs- 
ten content which, on hardening, 
Causes retention of the structural con- 
stituents. These constituents are 
transformed into hardening and 
strengthening structural elements as 
the tool is heated. 

Red hardness is determined by com- 
parative hardness readings taken on 
steel after quenching and drawing. 
Carbon and low alloy steels on 
quenching will show say 65 to 67 
Rockwell, which will be maintained 
on drawing up to about 400 F. Re- 
heating temperatures above that, how- 
ever, cause the hardness to drop rap- 
idly. At about 800 F. practically all 
the hardness is gone. 

With high-speed steels the hard- 
ness is about the same on the quench, 
say 65 Rockwell, but on reheating it 
falls slightly and then comes up again 
until it equals or exceeds the original 
figure at 1,050 to 1,100 F. Only 
then does it begin to soften with 
higher reheating temperatures. This 
means that the frictional heat from 
cutting soon will soften the cutting 
edge of the carbon tool, but will leave 
no permanent softening effect on the 
high-speed tool cutting edge until 
temperatures of 1,000-1,100 F. are 
exceeded. 


High-speed steels are superior to 
carbon and low alloy steels in wear 
or abrasion resistance. When hard- 
ened, they are filled with complex 
hard carbides imbedded in a matrix 
as hard as that of common tool steels. 
This gives them superior wear resist- 
ance so that their use is not limited 
to cutting jobs where excessive heat 
is developed. They out-perform car- 
bon you 3 on cutting and abrading 
jobs when no heat is involved. A 
good example is high-speed steel for 
hacksaw blades, including even hand 
blades, which will cut harder mate- 
rials, make more cuts and hold a bet- 
ter edge than any of the carbon or 
low alloy tool steels. 

These steels are so familiar that 
the different types hardly need be 
mentioned. The most common is 
known as the 18-4-1, or 18 per cent 
tungsten, 4 per cent chromium, 1 per 
cent vanadium and about 0.70 per 
cent carbon. New ones coming in for 
super-performance are the cobalt 
high-speeds and the 18-4-2 types. 
The cobalt high-speeds are No. 7 in 
the table. The 18-4-2 types run 
18 to 20 per cent tungsten, 4 per cent 
chromium, 2 per cent vanadium and 
1 per cent molybdenum with a higher 
carbon, say 0.85 per cent. 





MOLYBDENUM HIGH-SPEED STEEL— 
This newcomer runs 0.75 per cent 
carbon, 4 per cent chrome, 1.5 per 
cent tungsten, 8 per cent molybdenum 
and 1 per cent vanadium; or the “‘full- 
molybdenum” type having 0.80 per 
cent carbon, 4 per cent chrome, 9 
per cent molybdenum and 2 per cent 
vanadium. Another highly alloyed 
steel is the so-called “high-carbon 
high-chrome”’ die steel (No. 1). This 
steel usually runs about 2 per cent 
carbon and 12 per cent chromium, and 
sometimes contains a small amount 
of molybdenum. It has high resist- 
ance to wear, non-deformation on 
hardening, and ability to harden in 
oil or air. It is widely used for such 
purposes as blanking and forming 
dies, thread rolling dies, shear blades 
and cold forming seaming rolls. An- 
other important group of highly al- 
loyed steels are those used for hot 
work, such as tools for extrusion, die 
casting, forging, hot upsetting and 
iy - They are mainly low car- 

n, lower tungsten, high-speed 
types, listed as Nos. 2, 3, 4 and 5 in 
the fourth group shown in the table. 





The relation of tool design to heat- 
treatment will be discussed by Mr. 
Spalding in an early issue. 





Welding on Wheels 


MONG the interesting special tools 

developed to increase the efh- 
ciency of U. S. Army air depot 
work is this welding truck for trans- 
porting oxygen me acetylene cylin- 
ders to the job for oxy-acetylene 
welding operations. Made up from 
sections of steel strap, pipe and bar 
stock, the truck is equipped with 
standard reraee rubber ?tired 
wheels, This type of wheel was se- 
lected because it often is necessary to 
take the truck out on the flying field 
for minor welding operations, and 
small-diameter steel wheels or casters 
would cut into the surface of the 
field and make the truck difficult to 
pull. 

One man easily can move this 
truck wherever it is needed, whether 
in the shop or on the field. A sufh- 
cient length of hose is provided to 
permit the operator to work con- 
veniently on any section of even the 
largest plane. The same trucks are 
used in the welding shop at the 
Middletown depot, where the oper- 
ator is shown-making a new pic a 
brace assembly. 





Standard airplane-type wheels fitted to this special all-welded cylinder truck 





permit moving a welding unit about the flying field and the depot shops 
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The elimination of 
hand operations 
through the use of 
portable tools has re- 
sulted in substantial 
savings, as in this case 
where an air screw 
driver is setting self- 
tapping screws in bus 
doors 





Profits From Portable Tools 


Opportunities to make substantial savings by the application 


of modern air and electric hand tools are often overlooked 


le NEARLY every branch of the 
metal-working industry, portable 
tools are an important element in fac- 
tory costs and deserve more attention 
than they are usually given. A study 
in a particular plant will usually 
show that the total amount of labor 
used to operate portable tool equip- 
ment per year is much higher than is 
generally realized. It is often possible 
to reduce these costs substantially and 
to do so with but a small unit invest- 
ment running from $50 to $150. 

A comparison of 1939 and 1929 
air tools will illustrate the develop- 
ments which have taken place over 
this ten-year period. A majority of 
the 1929 air grinders and drills were 
the piston reciprocating type, deliver- 


By H. P. BAILEY 
President, The Rotor Tool Company 


ing their maximum power at 50 to 60 
per cent of their free speed and re- 
quiring considerable maintenance of 
toggles, pistons, etc. Today, most of 
these tools are of the rotary type de- 
veloping twice the power of the 1929 
models, operating at higher load 
speeds, and removing more than 
twice the metal in a given time. A 
modern 8-in. rotary grinder weighs 
from 11 to 15 lb. as compared with 
23 lb. of the 1929 model. The 1939 
units run 50 per cent faster than 
1929 models in order to utilize the 
fast cutting action of high-speed or- 
ganic bonded grinding wheels. 

In portable drilling units, speeds 
have been increased from 60 to 80 ft. 
per min. to 100 to 120 ft. per min. 
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Reaming speeds have been nearly 
doubled while the weight of portable 
drills and reamers has been reduced 
so that reaming up to 4% in. is only 
a one-man operation. Full advantage 
has been taken of modern metals and 
processes in designing 1939 tools so 
that their life today is substantially 
increased; also, their efficiency is 
maintained over long periods. Bal- 
anced governors are today employed 
to control the free speed, reduce air 


_ consumption, and prevent burning of 


drill points, etc. 

High-cycle electric portable tools, 
operating on 180 cycle a.c. current, 
have also shown great improvement 
in work output during this ten-year 
period. In 1929 the use of high-cycle 
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tools was confined largely to automo- 
bile body assembly lines, but the sim- 
plicity of the high-cycle induction mo- 
tor with its practically indestructible 
rotating element, increased power, 
and low power costs have led other 
portable-tool users to adopt them. Re- 
cently the introduction of heat-treated 
magnesium alloy has reduced the 
weight of high-cycle tools, and the 
application of synthetic plastic cov- 
ered wire has increased the usable 
power. Today a heavy duty 8-in. 
high-cycle grinder weighs 154 lb. 
compared to 25 Ib. in 1929. A 50 
per cent increase in spindle speed has 
made possible the utilization of mod- 


The manufacturers of wire brushes and 
other portable-tool accessories have in- 
creased the life of their products so 
that substantial economies are possible 
when compared to hand methods. 
This high-cycle electric wire-brushing 
machine, preparing the surface of a 
stainless steel tank for painting, is A vertical air grinder with a cup wheel is used for smoothing the ends of flame- 
running at a surface speed of 8,500 cut rails; for similar work straight-side wheels have been displaced to a large 
ft. per min. degree by cup wheels because the latter have a larger contact area 





ern organic bonded grinding wheels. 

The maintenance cost of high-cycle 
tools has been reduced by the use of 
helical and spiral bevel gears, im- 
proved bearings, and enlarged and 
dust-proof switches. High-cycle 
power supply units have been greatly 
improved so that voltage regulations 
within limits of two per cent are now 
available at a cost lower than that for 
eight per cent regulation in 1929. 

The ge mg for making quick 
profits by taking advantage of im- 
provements in 1939 portable-tool 
equipment are shown in the follow- 
ing example. It indicates the savings 
possible by replacing tools bought in 
1933 and 1934. 

The company involved found that 
its portable-tool labor cost was $6,240 
per year. Tests made with 1939 air 
equipment under practical conditions 
revealed that a saving of 50 per cent 
in labor costs could be realized. This 
was arbitrarily cut to 334 per cent to 
be conservative. The annual saving 
was 33.3 & 6,240 or $2,080. In order 
to realize this saving, the investment 
in the ten modern air tools necessary 
was $1,250. Based on this saving of 
$2,080 annually, the investment was 
returned in a little over seven months. 
These figures of course do not take 
into account the overhead involved 
and the intangible savings which al- 
ways accompany modern production 
units. 

Where hand operations are re- 
placed by power-driven tools, savings 
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Small but powerful air drills with vi ht-angle attachments 
for close-quarter work has widened the field for these tools 
with resultant profits for the user 


in costs are quite substantial. The fol- 
lowing examples are intended simply 
to suggest a few such opportunities. 

Inspection by modern torque 
wrenches has shown that many nuts 
set by hand methods are often loose, 
and occasionally so tight that the 
threads are partly stripped. Portable 
tools have been developed with ad- 
justable clutches which release at a 
predetermined tension so that nuts 
can be set by power within 10 per 
cent or closer of a predetermined 
tension. 

The development of the vertical 
type of direct-drive portable tool has 
greatly reduced sanding and grinding 
costs. This type of machine with its 
work spindle running vertical to the 
work, and operated by two handles 
set 90 deg. apart on the body of the 
tool, is easy to operate and makes it 
possible to see and control the final 
finish. Sanding pads, usually 7 or 9 
in. in diameter, with replaceable abra- 
sive sanding disks, give a fast and 
fine finish for many jobs. 

The vertical type of portable tool 
is also used with cup wheels for 
smoothing castings and welded struc- 
tures. Originally this type was devel- 
oped to finish large flat surfaces but 
the surprising cutting action of the 
large contact area combined with the 
ease of operation has displaced the 
use of straight side wheels to a sub- 
stantial degree. High-speed organic 
wheels are generally used with the 
governor set to limit the speed to 


Sanding pads with replaceable abrasive disks give a fast 


and fine finish on such parts as refrigerator cabinets, auto- 


mobile bodies and welded steel doors 


8,000—8,500 surface ft. per min. The 
recessed type of wheel enables the 
operator to get into corners. 

The use of wire brushes for remov- 
ing rust and scale from metal surfaces 
has increased rapidly. Modern tools 
will operate brushes from 6,000 to 
9,000 surface ft. per min. and will 
hold the proper load speed to get 
down into the rust and scale and dig 
it out. Straight-type brushes are em- 
ployed for getting into corners, while 
cup types with vertical machines are 
employed for flat work. 

New types of valves have increased 
the metal-removing capacity of chip- 
ping hammers, and decreased repair 
costs. Powerful light-weight power 
wrenches are available to remove large 
rusted nuts easily and safely. High- 
speed grinders suitable for the use of 
1j-in. and 23-in. cone-shaped wheels 
eliminate the need for hand filing in 
corners. Light fast die grinders have 
cut the cost of making large dies. 

Since portable tools of air, univer- 
sal electric and high-cycle types have 
all shown a remarkable development 
in the last ten years, it is obvious that 
only a careful analysis of the situation 
existing in a particular plant can de- 
termine which type should be adopted 
for any modernization program. 

Where the tools are used infre- 
quently, the convenience and low in- 
vestment of the universal electric tools 
will suggest modernization with this 
equipment. Where the tools are used 
on a production basis, users of uni- 
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versal electric tools can reduce the op- 
erating and repair costs by employing 
high-cycle current. Savings effected 
will pay for the high-cycle supply unit 
quickly, usually in less than a year. 

Where plants are already equipped 
with an ample air supply it is prob- 
able that more will be gained by mod- 
ernizing the existing air tools than by 
changing to high-cycle tool equip- 
ment because of the investment re- 
quired for a 180-cycle source of cur- 
rent supply, a motor generator or fre- 
quency converter. On the other hand, 
plants short of air can purchase a 
motor generator or frequency changer 
for about one-third the cost of a 
new compressor, and will then find 
that their power costs for operating 
the tools are less than one-fourth that 
for operating air tools. Similarly, 
new plants or plant extensions will 
find their investment substantially re- 
duced by installing high-cycle tools 
and at the same time will gain the ad- 
vantages of modern tools in the form 
of high work output, low power cost 
and low maintenance. 

A comparison of production costs 
of modern air tools versus older mod- 
els should properly include not only 
labor savings, but also savings from 
lower maintenance costs, lower power 
costs, and lower accessory costs. It 
will be found that the latter items will 
add considerably to the total savings, 
and that modern portable tools will 
return quick and substantial profits 
on the small investment required. 
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Fig. 1—Diagrammatic views in sev- 
eral planes show the position of the 
ball in relation to the two involute 
helicoids which form the faces of the 
gear teeth 
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Section 2-2 
(Diametral View) 


Ball Measurement 


Of Helical Gears 


Simple corrections make it possible to apply a popular 
method of gear inspection to helical teeth 


By A. ZAHORSKI 


Research Engineer, Fellows Gear Shaper Company 


EASURING the thickness of the 
tooth of a helical gear is one of 
the most controversial subjects among 
gear engineers. Generally, it is appre- 
ciated that the measurement of the 
thickness of a spur gear tooth by 
means of rolls placed between the 
teeth is satisfactory, but the search 
for a similar method for helical gears 
has resulted in a variety of formulas 
which either are based on crude as- 
sumptions or are in form too compli- 
cated to be of practicable value. 
Briefly, the method developed in 
the laboratory of the Fellows Gear 
Shaper Company consists of a substi- 
tution of a real ball by an imaginary 
roll, which will permit carrying out 
the computation of measurement of 
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the tooth thickness of the helical gears 
in the same manner as is done for the 
spur gears. The formula developed is 
mathematically exact and is simple to 
apply. It is presented here with the 
hope that it may prove its usefulness 
in the industry. 

Fig. 1 represents a ball of radius W 
resting on top and between two in- 
volute helicoids with O-O as their 
horizontal axis. The figure is some- 
what diagrammatic without many 
curves showing warped surfaces, and 
its purpose is mainly to locate only 
certain controlling points. 

Let us assume that in the place of 
the ball of radius W, we have a nar- 
row disk of radius of W’ so that it 
contacts both involute helicoids in the 
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diametral plane and has its center at 
the same Siew from the axis O-O 
as the original ball. 

A direct solution can be obtained 
from purely analytical consideration 
of the geometry of involute helicoids. 
However, the solution chosen here 
even though a little longer has the 
advantage of being more illustrative 
and less abstract. 

First, consider the helix (Fig. 12) 
and the helix angle « pertaining to the 
center line of the space between two 
teeth (helicoids) on a cylinder of ra- 
dius R and passing through the point 
P—the center of the ball. The ball, 
being at rest, exerts a certain pressure 
on the helicoids. The direction of 
pressure must be normal to the sur- 
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faces in contact. A normal to the ball 
passes through its center (P), and a 
normal to the involute helicoid is 
tangent to its base cylinder and is 
also normal to all helices it intersects. 
Therefore, the lines of pressure: (a) 
do intersect at point P, (b) intersect 
the helix at P at an angle of 90 de- 
grees, and (c) are tangent to the base 
cylinder. The above information is 
sufficient to construct two lines of 
pressure PB and PB’ in all four views 
of Fig. 1, if R, a and a (base cylinder 
radius) are given. 

The intersection (Section 1-1) of 
plane, containing the pressure lines, 
with the cylinders is shown on Fig. 15 
{normal view), and the intersection 
(Section 2-2) of a plane containing 
point P and normal to the axis of the 
cylinders is on Fig. 1d (diametral 
view). In the diametral view PB is 
the projection of the pressure line 
and it makes an angle 8 with hori- 
zontal; in the normal view PB is the 
true length of the pressure line, and 
its true inclination with horizontal is 
at angle 8,. We shall call 8 “the dia- 
metral pressure angle” and £, “the 
normal pressure angle.” } 

Since Section 1-1 contains the pres- 
sure lines and the intersection of the 
ball is the circle of radius W, then 
the intersection of this circle with the 
pressure lines are the points of con- 
tact A and A’ between the ball and 
the helicoids. It is a matter of simple 
projections to locate these two points 
of contact in the remaining views. 





1 The pressure angles 8 and §, and the 
helix angle a should not be confused 
with the similar terms which are often 
incorporated in a name of a gear and 
refer to a particular pitch diameter. 


Section 1-1 of the ball as viewed 
in the direction of O-O axis (Fig. 
1c) is an ellipse with semi-major 
and semi-minor axes equal W and 
W cos a, respectively. An enlarged 
view of this ellipse is shown on 
Fig. 2. The distance from the point 
of contact A on this ellipse to the 
center P is 
cos 8, cos a 


yo (1) 





AP=W 


Before going further with this an- 
alysis, it will be helpful to recall the 
following identities pertaining to the 
involute helicoids in general. 


tan 6, = tan 8 cosa (2) 
2a/L = tan Xd (3) 

cos 8, sina = sin (4) 
cos B, cosa = cos B cos (5) 


Where in addition to the previous 
notation L is the lead of helix and A 
is the helix angle at the base cylinder. 
The proof of these identities is not in 
the scope of this paper. However, 
they are known to exist, though not 
well enough to be used extensively. 
Thus with the substitution of Eq. 5 

in Eq. 1, we get: 
AP = W cos \ (3) 


which means that the points of con- 
tact between the ball and the helicoids 
projected on a diametral plane are 
on a circle with center at P and ra- 
dius W cos. 

In the second part of our analysis, 
referring to Fig. 1a and Fig 1c, con- 
sider two involutes of the same heli- 
coid: Involute 1 which contains the 
point of contact A and Involute 2 
which is the plane containing the 


center of the ball P. The third coaxial 
cylinder through the point of contact 
A will intersect Involute 2 at a point 
C. Since the axial distance between 
Involutes 1 and 2 is: 


W cos 8, sina 


then their angular displacement 6 
will be 


Qe 
= TT W cos 8, sin a (7) 


If point E is the intersection of In- 


volute 2 with the diametral projection 
of the pressure line PB, then 


AE=a0 (8) 
or using Eq. 7 get 


2ra 





AE = W cos 8, sina (9) 
The above equation can be still fur- 
ther simplified with the aid of iden- 
ties (3) and (4) so that 


AE = W sin tan \ (10) 


It is obvious from Fig. 2 that a 
circle with center at P and radius PE 
will be tangent to Involute 2 at point 
E, and since Involute 2 and Point P 
are in the same diametral plane, then 
PE is the required radius W’ of a 
very narrow disk which has its center 
at the same point as the ball W. W’ 
is found by adding Eq. 6 and Eq. 10, 
thus 


W’=A P+A E=W sind\+W sind tand 
or finally, after simplification 


Ww 


cos 


W' = 





(11) 


Thus we have shown that a narrow 
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Fig. 2—First find the radius of the center of a roll placed 
between the teeth of a spur gear with tooth parts the same 
as those of the helical gear in its diametrical plane 
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Fig. 3—This method of inspection can be used to deter- 
mine the distance over the balls or the tooth thickness 
when the overall distance and ball diameters are known 
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Fig. 4.—Two balls may be mounted on a stud for convenience in holding them in the tooth space 


disk of radius W’ placed between two 
involutes in the diametral plane of 
a helical gear would have its center 
at the same radius R from axis O-O 
as a ball of radius W resting in the 
space between teeth, provided that 
radii W and W’ are related by Eq. 11. 
This theorem serves as the basis for 
the following rule: 

Rale. 

The rule for measuring the thick- 
ness of a tooth of a helical involute 
gear by means of balls is as follows: 

If W is the radius of given balls 

and is the helix angle at the base 

cylinder of the gear, then get W’ 

such that 

wow 
cos AX 

Find the radius R of the center of 

a roll of radius W’ placed between 

the teeth of a spur gear, which 

tooth parts are identical to the 
tooth parts in the diametral plane 
of given helical gear.? 

The measurement M over the balls 

of the helical gear with an even 

number of teeth is 


M=2R+2W 


and for gears with odd numbers 
of teeth 


2The method may be found in many 
standard books on gearing, such as: 
Earle Buckingham’s Spur Gears, page 
acetals Book Company, 1928, 


aN. 
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M = 2R cos (%) +2W 


where N is the number of teeth in 

the gear. 

The above rule gives the over balls 
micrometer measurement for a gear 
of known tooth thickness. This rule 
can be reversed—that is, it is possible 
to calculated the tooth thickness from 
known measurement M. This is illus- 
trated in the following example. 


Exam ple. 
Given a helical gear of following 
specifications: 
Base cylinder radius « = 0.7831 in. 
Lead of helix L = 9.4917 in. 
Number of teeth N = 10. 


Over balls measurement M = 
2.3630 in. 

Diameter of the balls 2W — 
0.3436 in. 


and it is required to find the thickness 
of the tooth. 


The bases for the computation are 
on Fig. 3, where the disk of radius 
W’ contacts two involutes. Note the 
following relations: PA — ED; angle 
FOD is half of the angular tooth 
space at the base circle; angle DOG 
is half of the angular tooth thickness 
at the base circle; and angle FOG is 
x divided by the number of teeth in 
the gear. The work is clearer and 
much simplified if angles are ex- 
pressed in the circular measure—that 
is, in radians and not in degrees. Thus 
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R34 (M—2W) = 1.0097 in. 

tan A = 2 x4/L = 0.51837 in. 

cos A = 0.88782 

W’ = W/cos \ = 0.19351 in. 

cos B = a/R = 0.77555 

inv. 8 = tan B — B = 0.130773 
radians 

W'/a = 0.247114 radians 


Therefore, half of the angular tooth 
thickness at the base circle is 


al Ww’ P 
angle DOG = — — rn s) 
N : 
— 0.197818 radians 


or finally the circular tooth thickness 
at the base circle is 
DH = (2) (0.7831) (0.197818) = 
0.3098 in. 
From here it is a simple matter to 
transfer this tooth thickness to any 
desired diameter and then to the cor- 
responding normal tooth thickness. 
The difficulty in handling the meas- 
urements over the balls in the shop 
has been overcome by mounting two 
balls on a stud and holding two of 
these studs by means of a rubber band 
between the teeth of a gear as shown 
on Fig. 4. It is important that the 
centers of the balls are in a plane nor- 
mal to the axis of the gear. For that 
reason the gear and the balls are 
placed on a flat, and if the studs are 
of the same length, the micrometer 
measurement can be taken over any 


pair of balls. 
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SHORT CUTS FOR THE SMALL SHOP 


A. H. WAYCHOFF 












Scraps of tub; 
improve sma 
chisels and 
punches 


WHEN USING CHISELS and punches 
Iess than half an inch in diameter, you 
may have trouble in holding them, 
since you more or less have to cramp 
your hands to hold them firmly on 
the work. When hit with the hammer, 
these small-bodied tools also have a 
habit of stinging your hand. One ma- 
chinist has got around these disadvan- 
tages by driving scraps of heavy-walled 
ribbed rubber tubing on the bodies of 
these chisels and punches. They go on 
easy and make it much more com- 
fortable to hold these small tools for 
longer periods 






Simple fixture 
makes angle 
aArilling eas/er 


FROM A BAR OF IRON and a monkey 
wrench you can easily make this drill 
press vise for holding work at any 
angle without running the danger of 
broken drills. Select a heavy wrench 
big enough to handle your largest work 
and a }x3-in. steel bar about nine inches 
longer than the distance from the 
wrench head to the ferrule of the 
handle. Slot one end of the wrench to 
a depth of about three inches and wide 
enough to make a snug fit on the 
wrench head. The other end is slotted 
out to a depth of six or seven inches 
to make a snug fit on the ferrule of the 
handle. Then the slotted ends are both 
turned up at right angles. In the long 
end drill and tap three or four holes 
for }-in. setscrews, and in the short 
end make one or two. To use the de- 
vice, place the wrench head in the short 


slot, with the setscrew in the hole best 
suited to the work in hand. The handle 
then fits in the other slot so that any 
one of the holes may have the setscrew 
run through it to hold the wrench at 
the desired angle. The adjusting screw 
of the wrench should have several little 
holes drilled in it for inserting a pin 
wrench or tommy to tighten the jaws 
easier. This arrangement also comes 
in handy for bevel grinding and for 
bevel filing when set on the bench, and 
does not damage the monkey wrench 
for other uses 


Fillet and groove 
too! made from 
dri// rod 





IN MOST SHOPS it will be found 
convenient to have on hand a few fillet 
or groove turning tools, which can save 
a lot of time on certain jobs. Good 
ones can be made by taking some mild 
steel bar stock of the size to fit the 
lathe toolpost, welding a scrap of drill 
rod on one end, and then dressing the 
rod back slightly on top to form a 
cutting edge. Several sizes of these can 
be made up at practically no expense, 
as small scraps of drill rod are usually 
to be found around any shop 





1) Polishing irregular 
curves made easier 
by using dril// press 


FOR POLISHING irregular curved 
edges on some plates, a set of these 
little gadgets will be found mighty use- 
ful. Just take several different sizes of 
dowel rods, slit them a way down the 
center, and then force a length of sand- 
paper or emery cloth into the slot. The 
pieces of abrasive should be slightly 
longer than the combined diameter and 
circumference of the dowel. These rods 
placed in the drill chuck are fine for 
polishing and smoothing out all sorts 
of intricate designs in wood or metal 
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Rolled strip of in, 
tube cleans Files 
betrer 






FOR QUICKLY CLEANING: out the 
teeth of a file without dulling them, 
a roll of inner tube rubber will often 
be found better than a wet stick, card, 
brush or copper scraper. Just cut a strip 
from an old inner tube some three or 
four inches wide and long enough to 
form a rather tight roll about an inch 
in diameter, and then tie it in several 
places with fine wire. It is used by 
drawing it over the file with some pres- 
sure, rolling out all the greasy chips 
and filings in the furrows with no dan- 
ger of wearing the fine edges of the 
teeth 


Vise hardy made from 
Steel bolt and nut 





A MIGHTY HANDY little vise hardy 
can be made in a jiffy from a large 
square steel nut with bolt to fit. Just 
file or grind the sides of the nut until 
the corners are sharp. Then saw off 
both the head and some of the threaded 
end of the bolt so that about half an 
inch extends out on each side of the 
nut. In use, the lower part of the nut 
is clamped in the vise jaws with the 
ends of the bolt resting on top of 
the jaws as shown. This leaves one 
of the sharp corners sticking up so 
that small wires, rods or bars may 
easily be cut with just a blow of the 
hammer. The bolting laying across the 
vise jaws takes up the blow without 
requiring a lot of pressure on the jaws 
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PRESS WORKING OF METALS ¢« NUMBER 23 





Assembling Dies 


Most of the single-station assembling op- 
erations discussed can be adapted for use 
on dial feeds or in multiple-station tools 


By C. W. HINMAN 
Tool Engineer 


Kobzy Tool & Electric Mfg. Company 
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Fig. 144—Bumper pins should be provided in press-fit assembly dies to com- 
pensate for inaccurate movement of a worn press slide 


AS EXAMPLE of gf xesing assem- 
bly is that of forcing a shaft 
through a smaller hole in another 
part and to a depth controlled by a 
stop. Press-fitting assembly of a shaft 
to a gear, cam, pawl or collar is done 
as shown in A, Fig. 144. The hub on 
the collar is located in a counter- 
bored opening in the die block. The 
punch has an easy sliding movement 
represented by the distance B. One 
end of the shaft is inserted in the 
punch by moving the latter up; the 
opposite end of the shaft is centered 
in the hole of the collar. The oper- 
ator then permits the punch to slide 
down to align the shaft vertically. 

When the ram descends, the shaft 
is pushed through the collar and 
into a clearance hole in the die, until 
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the upper end of the shaft contacts 
the registering stop. Thus, distance 
C becomes a constant dimension in 
each assembly. 
Ring Staking 

In ring staking, the metal is 
forced either snward or outward by 
plastic flow. When the cutting ring 
is greater than 4 in. in diameter, the 
ring is divided into three or four 
equal segments to ease the pressure 
needed to establish plastic flow. 

Punch A, in Fig. 145, has ring 
staked the end of the shouldered 
shaft B into a countersunk hole in 
plate C. The shaft rests below the 
die on an end support, not shown. 
In this case the side angle of the 
ring must force the metal outward 


and into the countersunk hole. The 
inside wall of the staking ring is 
vertical. The metal slightly overflows 
onto the plate. A first-angle view D 
of the punch face shows the ring 
divided into four equal segments to 
relieve the punch pressure. The cut- 
ting edge of the ring is a flat, about 
0.005 in. wide, to prevent wear. 

Fig. 146 shows two staking rings. 
Each is a press fit in the — and 
die, respectively. Both sides of the 
metal collar A are ring staked closely 
around the “‘straight knurled” portion 
of shaft B. The angular ring of each 
staking punch forces the metal in- 
ward, closing it tightly around the 
knurling. Both staking rings are di- 
vided into four segments. 

In bs staking, the operation is 
practically the same as just described, 
except that small angular points, at 
three ar more equal spaces, are used 
in place of the ring. Spot staking is 
necessary when securing non-ferrous 
materials on metal shafts. 


Nut Assembly 


An automobile manufacturer as- 
sembles hardened nuts through steel 
plates by using the nut itself for the 
perforating punch. The two die de- 
signs given in Figs. 147 and 148 
illustrate the tooling details. 

In Fig. 147, the die is shown closed 
and the plate and nut to be assem- 
bled are closely section-lined. The 
plate is located between stops on the 
die. These stops, not shown, position 
the plate so that the point where the 
nut is to be assembled lies over the 
die opening. The tapped hole in the 
nut is placed over a four-pronged 
“spread”’ pilot pin, shown through the 
punch. The die opening provides gen- 
erous punch clearance for the body 
of the nut. 
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When the ram descends, the spring 
pressure on first contacts and holds 
the work-plate. Then, the punch 
forces the nut to perforate the plate. 
The resulting slug falls through the 
die. At completion of the press 
stroke, the shoulder on the nut regis- 
ters against the surface of the work- 
plate. When the ram ascends, the 
pressure plate holds the work down 
until the pilot pin withdraws. 

To prevent press damage if the 
nut is placed up-side-down, the 
punch is often made to work against 
a shearing-off pin, or a shear-plate, 
as shown. If the work is unintention- 
ally reversed, large end down, the 
shear-plate is cut through by the 
punch into a clearance hole above, 
as shown in Fig. 147. 

An inverted die arrangement for 
the operation just described is shown 
in Fig. 148. The nut is placed on the 
pilot pin in the punch. The tool is 
shown in open position; the ram, 
punch-holder, and die are ready to 
descend and grip the work-plate on 
the spring-pad, and by continuing, 
depress the pad and force the nut 
through the plate. 


Low-Cost Spool Assembly 


A pair of swinging leaves provided 
with opposite V-s is shown attached 
to a spool assembly die in Fig. 149. 
The function of the leaves is to cen- 
tralize and clamp the parts in align- 
ment for assembly in an ordinary No. 








2 punch press. The assembled spool is 
shown at A. 

The swinging leaves are normally 
elevated by the coiled springs B that 
surrounded the two guide pins C. 
The leaves are centered when closed 
against the positive pin D driven 
through the die block E. Height F 
of the leaves determines the wire 
winding space between the spool 
heads. A round die insert G contains 





three triangular staking points, 
equally spaced within the center hole. 
The depth of the center hole deter- 
mines the projection of the core be- 
yond the face of the assembled spool 
head. The punch, not shown, em- 
bodies a center hole of the same con- 
struction as described for G. 

The first spool head is centered 
within a nest of four pins in the die 
block. The leaves are then closed, the 
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Fig. 145—A. four-segment staking ring has the cutting edge disposed to 
force the metal outward and into a countersunk hole. Fig. 146—Metal around 
the hole in the plate is staked inward around the knurling on the shaft by 
the action of two staking rings 
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Fig. 147—A hardened nut is assembled to a plate by using the nut as a perforating punch. Fig. 148—In this inverted 
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die, the nut cuts a slug into the die, and the knockout A ejects the slug at the top of the stroke 
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Fig. 149—Two fiber spool heads are assembled and shear staked equidistant from the ends of the metal core, using 
a die with opposed swinging leaves for aligning the three parts 


core is next inserted and centered be- 
tween the V-s in the leaves, and 
finally the second fiber head is cen- 
tered in a nest of four pins on the 
leaves. All three pieces are now in 
perfect alignment. The leaves are 
held together by grasping the two 
handles, or by a latch-hook across 
them. Upon descent, the punch de- 
presses the springs, pushes the three 
numbers of the spool frame together, 
and spaces, assembles and _ shear 
stakes both heads simultaneously. 

A large variety of assemblies are 
performed in horn presses. For lock- 
seaming the bodies of pails, tubes, 
barrels, boxes, cans, drums, or spouts, 
a horizontal stud, or horn, is sub- 
stituted for the table. The horn usu- 
ally has a cross-section similar to the 
Opening in the work; however, the 
horn is smaller to facilitate work 
removal. 

In lock-seaming operations, the 
opening in the work is placed over 
the horn, hooked seam up. The 
punch, in descent, flattens and locks 
the seam together. The narrow face 
of the punch is parallel with the 
horn, and directly above it, as shown 
in Fig. 150. The work gages against 
a back-stop on the horn. 


Hooks for Locked Seams 


The principles involved in produc- 
ing locked seams are presented in the 
Fig. 151. End hooks on the blank 
for making the seam are plain bend- 
ing operations. One hook must be 
bent wp, and the other one down, 
as shown at A; both hooks are bent 
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Fig. 150—When work diameter permits, a spring pad is used in the horn 
for lock-seaming, and sometimes the hooks can be formed in the spring pad 
Fig. 151—Steps in making a lock seam. Fig. 152—A good method of pro- 
ducing the hooked ends is through use of a V-bender die 


at a slight angle, to facilitate folding 
the seam. 

If the material is light gage, and 
the work is rather large, circle B can 
be formed by hand. If the material 
is too heavy for hand forming, the 
circling is done in dies. At C, the 
circle is shown hooked together by 
hand. At D, the seam is completed, 
after it has been flattened and formed 
in a horning press die. 

There are several ways to produce 


the hooked ends on the blank. It 
can be done in a “bar-folder” or 
press brake. Probably the most satis- 
factory method is shown in the V- 
bender die, Fig. 152, in which the 
finished work is close section-lined. 
The lock seaming itself is performed 
with the hooked ends positioned over 
a plain horn. 

Part 24 of Mr. Hinman’s series 
will be published in an early number. 
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Output is flexible because operators can be added or subtracted where necessary at various assembly stations 


Where Starters Start 


II—A system of seven conveyors solves the handling problem 


of assembling 8,000 starting motors daily 


S TRAIGHT-LINE methods could not 
be applied by the Delco-Remy Di- 
vision of General Motors to the final 
assembly of starting motors. New 
plant No. 3, part of seven inter- 
connected manufacturing buildings, 
measures 560 x 300 ft. Most of the 
floor space is taken up by production 
lines stretching from the rear to the 
front of the building. These lines 
feed to transfer and storage conveyors 
running through a monitor along the 


AMERICAN MACHINIST, Jal) 


in a 40x160-ft. working area 


az, 


By RUPERT Le GRAND 
Detroit Editor, American Machinist 


560-ft. front of the building. If the 
final assembly operations were done 
in a straight-line set-up, the 300-ft. 
depth of the building would not pro- 
vide sufficient room. 

To meet this situation, the plant en- 
gineers laid out a system which em- 
ploys seven conveyors for bringing 
parts to the assemblers and taking 
practically completed starters into the 
sound house. An additional conveyor, 
not shown, serves the automatic paint 
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spray, baking tunnel, cooling loop 
and final inspection line, and starts at 
the rear of the sound house. 
Essentially, the engineers’ layout 
splits assembly operations in half with 
respect to the lineal footage required. 
Both short assembly lines feed in the 
same direction. Work that is finished 
on one line is placed on the merry-go- 
round pan conveyor and is transferred 
to the starting point of other assembly 
line. Both lines are served by pallet 
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conveyors flush with the bench or 
machne table to move the rapidly 
evolving starter from man to man or 
station to station. 

Besides conserving floor space, the 
layout, is flexible with respect to out- 
put. Under normal conditions one 
assembly set-up produces 5,000 start- 
ers per day. The second set-up not 
shown, assembles 3,000 starters daily. 
Output on either set-up can be stepped 
Conveyors are used for other parts. 


ciency by adding men or subtracting 
them at certain points. 

Very little of the material used in 
assembly is trucked to the department. 
Chain conveyors running in both di- 
rections across the end of the merry- 
go-round conveyor deliver such parts 
as frames, clutch and bearings, arma- 
tures, shafts and pinion housings to 
operators, who perform inspections 
and some operations and then place 
them in the pans on the merry-go- 





round or down the first assembly line. 
Pole pieces are produced in an adja- 
cent department and are fed to the 
Chevrolet starter line and to the 
other passenger-car starter line py an 
overhead belt conveyor that crosses the 
two lines and delivers parts into 
hoppers adjacent to assembling ma- 
chines. Only field coils and miscel- 
laneous washers and screws are 
trucked to the assembly department. 
Conveyors are used for other parts. 
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By splitting the final assembly line into two parts and using a merry-go-round conveyor for transporting frames from 
Operation 7 to Operation 8, the department requires less floor space than a straight-line set-up 
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Pole pieces are obtained from hoppers fed by conveyor; field coils are picked off 
rack trucks. These parts are assembled to the starter frame on a Detroit power 


screw driving machine 
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OPERATIONS IN 


ASSEMBLY OPERATIONS éstart 
at the lower pallet conveyor as 
shown in the accompanying floor 
plan. The sequence of operations 
and flow of material are indicated 
by the numbers and arrows. Op- 
erations are as follows: 

1. Remove frame from chain 
conveyor and drill name plate 
holes on an Allen drill press. One 
operator. 

2. Assemble contact terminal to 
frame. This assembly station is 
fitted with a four-compartment 
bin for nuts and washers and a 
single bin for a short terminal 
screw. Two operators make the 
assembly and a third straightens 
the bolt head. 

3. Assemble field coils and pole 
pieces, using a Detroit power 
screwdriver. Pole pieces are fed 
from hoppers that are served by 
overhead conveyors. Field coils, be- 
cause of their nature, are trucked to 
the machine. Here they are placed 
in magazine slides. Three operators 
work at this station. 
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Operators stationed at the three dips in the chain conveyors bringing parts from the production departments, perform 
inspection and otling operations before placing large parts on the merry-go-round pan conveyor 





STARTER MOTOR ASSEMBLY AT THE DELCO-REMY DIVISION, OF GENERAL MOTORS 


4. Connect lead to terminal pole. 
One operator. 

5. Drive dowel pins in frame to 
locate housing in later operation. 
Flux a connection. One operator. 

6. Arc solder lead to terminal 
post. The post is tin-plated and the 
lead is tin-coated for soldering. 

7. Tighten pole-piece screws on 
four sides and bend terminal lead 
to clear a through bolt. Place frame 
on pan conveyor for transfer to the 
other side of the assembly line. 

At the end of the pay conveyor 
loop, where the three main shop 
conveyors dip down, two ages 
are stationed on opposite sides. One 
removes armatures and puts them 
into a device that squirts machine 
oil on the shaft end and tests tre 
armature for shorts under a 600-volt 
potential. The operator on the 
other side puts a pinion housing on 
the pan conveyor and a sleeve bear- 
ing in the frame. Assembly opera- 
tions on the second side of the line 
are resumed as follows: 

8. An operator removes the as- 


sembled frame from the pan con- 
veyor and lays two lockwashers in 
place for two through bolts. 

9. Through bolts are inserted in 
the frame. 

10. Brush holders are connected 
to the field coils. Four men use 
Keller air-driven screwdrivers for 
this purpose. 

11. Armatures are inserted in the 
frames by two men. 

12. Through bolts are tightened 
into the housings, using home-made 
flexible-shaft equipment. 

13. An oil wick is inserted and 
pole-piece screws are inspected for 
tightness. 

14. Two insulators are laid on 
the switch and the whole laid on 
the starter. 

15. The switch is fastened, using 
Keller screwdrivers. 

16. Starters pass into the sound 
house for wed aot and noise 
tests and visual inspection. 

17. Tightness of the terminal 
screw is inspected and a cover band 
is applied. 


18. Starters are hung on a con- 
veyor that takes them through an 
automatic spray chamber, througi 
an inclined drying tunnel and 
along a cooling loop in the monitor 
before returning them to the floor 
level. 

19. Starters are removed from 
the conveyor for application of the 
name plate, final visual inspection 
oiling, and steel strapping to wood 
skids for shipment. 

Automatic spraying of starters is 
effected by: (1) hanging on a bal!l- 
bearing conveyor attachment that 
is whirled by a friction disk con- 
tacting the pulley; (2) the starter 
trips a swinging switch that causes 
the three-head machine to spray; 
(3) the conveyor attachment swings 
an arm connected to the spray ma- 
chine so that it follows the starter 
as it passes by. The spray switch 
is not tripped if a starter is not on 
the attachment passing by, and 
spraying occurs only while the 
spraying machine is following a 
starter. 





AMERICAN MACHINIST, Jal) 


1939 











IDEAS FROM PRACTICAL MEN 





Fixture for Milling 
Duplicate Parts 


By FRANK HARTLEY 


The fixture illustrated is for hold- 
ing the duplicate parts indicated by 
heavy dotted lines while deep slots 
are simultaneously milled in both. 
The fixture is of the quick-acting type 
and is operated by a single lever 
having a two-lobed cam on its hub. 

Essentially the fixture consists of 
a base on which are mounted the 
blocks A and B, Block A being cut 
away at C and D to receive the two 
pieces of work, and at F for clear- 
ance; the locating pins H which en- 
gage holes in the lower parts of the 
work; the swinging clamps J which 
are pivoted at K and are kept in the 
open position by the springs L when 
released; and the sliding plate M 
fitted in a groove in the center of 
the base and upon which are mounted 
the equalizing bar N and the oper- 
ating lever O having the two-lobed 
cam P on its hub. 

In operation, when the operating 
lever is rotated clockwise, lobe S§ of 
the cam bears on the hardened plate 
T on block A and causes the sliding 
plate to move to the left, carrying 


with it the equalizing bar and clos- 
ing the swinging clamps on both 
pieces of work with equal pressure. 
The clamping movement of the 
sliding plate takes place quickly at 
the start and is then gradually slowed 
as it approaches clamping position, 
due to the diminishing rise of lobe 
P on the cam. When the operating 
lever is rotated counter-clockwise, 
lobe V of the cam bears on block 
B and causes the sliding plate to 
move to the right, moving the equal- 
izing bar out of contact with the 
swinging clamps and permitting the 
springs to bring them into the open 
position W and release them from 
the work. 


Cuttings Screws With a 
Special Rest 


By HERBERT M. DARLING 


Many lathe hands prefer to set the 
compound rest to an angle of 30 deg. 
to the cross-slide when cutting 
screws, feeding to depth with the 
compound rest screw. The tool is set 
to just touch the work and the cross- 
feed stop is set. .Then the micrometer 
collars on the cross-feed and com- 







































































The work is held by two swinging clamps operated by an equalizing bar 
through a sliding plate and a pivoted lever having a two-lobed cam on its hub 
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The angular travel of the tool is 
found by multiplying the depth of 
thread by the secant of the angle to 
which the compound rest is set 


pound-rest screws are set to zero and 
the tool is fed inward by the com- 
pound-rest screw at each successive 
cut. Of course, it is possible to cut 
the threads to the correct depth by 
the cut-and-try method, but it is very 
convenient to know the exact amount 
to feed the tool for accurate results. 

Referring to the illustration, A is 
the depth of thread and B is the dis- 
tance the tool travels on the angle of 
30 deg. The distance B of the angular 
tool travel is found by multiplying 
the depth A by the secant of 30 deg. 
To save the time of making the nec- 
essary calculations, the accompanying 
table has been prepared. 

Threading by the method described 
prevents the tool from tearing or hog- 
ging in, with the result that the 
threads are smooth. All of the cut- 
ting is done by the point and the 
leading edge of the tool, which peels 
off curled chips, while the following 
edge travels to the 30-deg. angle 
in contact with the work. 

I use Pratt & Whitney threading 
tools in which the flats are ground to 
the correct width for each pitch. 
Then if the work is of the correct 
diameter it is easy to cut accurate 
threads. While some lathe hands pre- 
fer to set the compound rest to an 
angle of 29 deg. so that the following 
edge of the tool will take a very 
slight cut, I have always obtained 
good results with the 30-deg. setting. 
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TABLE OF ANGULAR DISTANCE TRAV- 

ELED BY TOOL IN CUTTING THREADS 

TO STANDARD DEPTH WITH COM- 
POUND REST SET TO 30 DEGREES 


Threads Depth of Travel of 
per Inch Thread, in. Tool, in. 
4} 0.14434 0.1667 
5 0.1299 0.1487 
6 0.10825 0.12499 
7 0.09279 0.09559 
8 0.08119 0.09375 
9 0.07217 0.0833 
10 0.06495 0.075 
11 0.05905 0.06818 
12 0.05413 0.0625 
13 0.04996 0.05769 
14 0.04639 0.05356 
16 0.04059 0.04687 
18 0.03608 0.04166 
20 0.03248 0.0375 
24 0.02706 0.0312 
28 0.0232 0.0268 





Woodruff Keyseats Milled 
at an Angle 


By W. J. GURNEY 


Recently I had to mill two key- 
seats at each end of a quantity of 
shafts, the keyseats to be 72 deg. 
from each other at opposite ends of 
the shafts and at specified distances 
from the ends. To obviate the diffi- 
culty of locating the shafts to bring 
the keyseats at opposite ends to the 
required angle, I made the fixture 
illustrated. Essentially it consists of 
the angle plate A in which the 
members are at an angle of 36 deg. 
from each other; the pivoted V- 
block B revolvably mounted on the 
angle block and retained therein by 
the collar C; the index pin D by 
which the V-block can be indexed 
180 deg.; and the necessary end 
stop and the clamp, neither of which 
are shown for the sake of clarity. 

In operation, with the shaft lo- 
cated by the end stop and clamped 
in the V-block, and the index pin 
in one of the two holes in the angle 
plate, the two keyseats are milled 


in one end of the shaft. Indexing 
the V-block 180 deg. with the shaft 
still clamped in it, the two keyseats 
are milled in the opposite end of 
the shaft. The keyseats at opposite 
ends are then 72 deg. apart. 


Threading Plastic Materials 


G. O. HALL 


Halliburton Oil Well Cementing 
Compan) 


Recently I had to thread some 
phenolite valve seats used in oil-well 
equipment. At first I used ordinary 
threading tools, but they tore the 
threads very badly. In experimenting 
to find a tool that would cut smooth 
threads, I discovered that a tool hav- 
ing considerable back rake at the top 


and having a longitudinal V-groove 
in the top would not only cut a 
smooth thread but had three times as 
long a life between grinds as an or- 
dinary threading tool, but there arose 
the difficulty of grinding such a tool 
to cut a 60-deg. thread. 

I took a tooibit that had been 
ground to cut a 60-deg. thread when 
held horizontally. When I put it in 
my toolholder the point was tilted 
upward at an angle of 15 deg., giving 
it back rake at the top. While the top 
rake gave it a keener cutting point, 
naturally it cut a thread that was not 
60 deg. I then ground a lengthwise 
V-groove in the top to give the sides 
keener cutting edges, as shown in the 
illustration, and found that the 
V-groove modified the angle of the 
thread it would cut. 
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Toolbits having back rake at the top and lengthwise V-grooves in their tops will 
cut smooth threads in plastic materials and will have alon ger life between grinds 


















































After the first operation, indexing the V-block with the shaft 180 deg. brings 
the shaft into position for milling the keyseats in the opposite end 
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Then I experimented to develop an 
angle for the V-groove that would so 
modify the cutting angle that the 
thread cut by the toolbit would be 
60 deg. I found that a V-groove hav- 
ing an angle of 24 deg. 10 min. 
from the horizontal would do the 
trick. With this finding as a base I 
developed the accompanying table 
for the angles of V-grooves in tool- 
bits ground to cut 60-deg. threads 
when held horizontally, but tilted to 
various angles up to 45 deg., and for 
toolbits ground to cut a 60-deg. thread 
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when held vertically, but tilted at 
various angles between 45 and 60 
degrees. 





TABLE OF ANGLES FOR V-GROOVES 
Angle toolbit Angle of V-grooves 


is tilted from the horizontal 
ee 8 deg. 25 min. 
10 deg.... 16 deg. 45 min. 
15 deg........24 deg. 10 min. 
20 deg........30 deg. 39 min. 
25 deg........36 deg. 12 min. 
30 deg........40 deg. 54 min. 
35 deg.... 14 deg. 49 min. 
40 deg. {8 deg. 4 min. 
45 deg..... 50 deg. 46 min. 
50 deg... 53 deg. O min. 
SS Gte..:. 54 deg. 48 min. 
60 deg... ..56 deg. 18 min. 





The tool has been very satisfactory 
and cuts threads in plastic materials 
that are almost as smooth as can be 
cut in steel with ordinary threading 
tools. The scope of a tool of this type 
is not confined to cutting 60-deg. 
threads. It can be used for Acme and 
other threads, as well as for grooving 
pulleys for V-belts, but, of course, the 
angle of the V-groove in the top must 
be changed accordingly. 


Drilling Microscopic Holes 


By JOSEF N. PETERSON 


Frequently I have to drill holes 
as small as 0.005 or 0.006 in. in di- 
ameter. It is by no means an easy 
job unless done ‘“‘according to 
Hoyle”; therefore, I am _ passing 
along to readers of American Ma- 
chinist the method used successfully 
by myself with a minimum of broken 
drills. One particular job that I have 
to do occasionally is to make a small 
pointed guide for very fine wire, the 
orifice in the pointed end being 
0.006 in. in diameter. 

After facing both ends of the 
work, which in this case is a piece 
of No. 22 drill rod, to within yy in. 
of finished length by using a collet 
chuck in the bench lathe, a clearance 





hole having a long taper to provide 
a good guide for the wire is drilled 
and reamed to within 4 in. of the 
inner end. Then the work is turned 
end for end and a small center yy 
in. deep to center the drill is made 
with a sharp pointed tool, using a 
powerful magnifying glass to insure 
correct location. 

The drill A is set in a shank of 
heavier material from which it ex- 
tends far enough to barely go 
through the ,%-in. of stock left 
in the outer end of the work. The 
drill shank B is held in a pin vise 
having a hollow handle which slides 
on the piece of drill rod C held in 
a drill chuck in the tailstock spindle. 
The tailstock is pushed up so that 
the drill is fairly close to the work 
and the handle of the pin vise is 
gripped between the thumb and 
forefinger and the drill is pushed 
against the work, not steadily, but 
pushed and withdrawn intermittently 
to prevent the chips from clogging 
and breaking it. For lubrication a 
mixture of lard oil and turpentine is 
used. After the hole has been 
drilled it is just a matter of facing 
the work to length and pointing the 
end. 

No doubt better methods have 
been developed in shops equipped 





for work of the kind, but the descrip- 
tion of how I do the work is in- 
tended for the man in the average 
shop who has no other tool for the 
job than an ordinary high-speed 
bench lathe. 


Slitting Thin Tubes 


By ROBERT S. ALEXANDER 


Reading the article under the above 
title by H. Moore (AM—Vol. 83, 
page 261) reminded me of a similar 
operation on thin-walled brass tub- 
ing. We had to make several thou- 
sand brass sleeves 6 in. long and slit 
the full length by a ;y-in. saw. Sev- 
eral variants of Mr. Moore’s set-up 
were tried—all efficient—but falling 
short of requirements so far as the 
time element was concerned. 

Finally we made the rig illustrated 
to be set up in a high-speed hand 
miller. A is a small angle plate hav- 
ing a tongue in its under side to fit 
the T-slot in the machine table so 
that it would be self-aligning. The 
mandrel B is of the same diameter as 
that of the inside of the tubes to be 
slit. It is turned on one end to fit 
snugly in a hole in the vertical mem- 
ber of the angle plate and is secured 
by a setscrew. The saw was central- 
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When slitting tubes with the illustrated fixture, the tube is held on the mandrel 
by finger pressure from underneath to prevent chatter at the start of the cut 
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a 0.006-in. hole is a job requiring 
touch, but the author tells in the text how he has done it successfully 


atience, skill and a delicate 










ized and a slot jy in. wide and 4, in. 
deep was sawed along the mandrel 
and through the vertical member of 
the angle plate so that the tubes would 
be cut clear through, the slot in the 
angle plate being afterward widened 
to si in. for clearance if the saw 
tended to heat and expand in thick- 
ness. 

In operation, a piece of tubing is 
slipped on the mandrel and is held 
merely by finger pressure from under- 
neath to prevent chatter at the start 
of the cut. 
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Nos. 20, 50 and 60 are recommended 
only for the various types of special 
or production work mentioned. 


Shaft Preparation 


There are four steps in the metal- 
lizing of any shaft: (1) Undercut the 
surface. (2) Prepare the surface by 
blasting or grooving with a round- 
nose tool. (3) Metallize with the cor- 
rect metal. (4) Finish the surface by 
machining or grinding. 

The undercut depends on (a) the 
size of the shaft, and (b) the amount 
of wear to which it will be subjected 
before it is removed from service. 
The undercut should equal the wear 
allowance plus a “minimum coat 
thickness,’” the latter of which de- 
pends on the shaft diameter and 
should be 0.010 in. of the radius of 
a 1-in. shaft; 0.005 in. should be 
added for each additional inch in- 
crease in diameter until a maximum 
of 0.040 in. is reached. The wear al- 
lowance is dependent on the wear ex- 
pected from each individual job and 
may vary from 0.001 to 0.25 in. Ad- 
ditional metal must be added for 
finishing allowance. 

Minimum thickness of the sprayed 
metal and the wear allowance are 
based on the thickness of the finished 
coating, and do not take into account 
the additional metal which will be re- 
quired for finishing. If good atomiza- 
tion is being obtained, a finishing al- 
lowance of 0.015 in. on the radius 
for a 1-in. diameter shaft plus 0.003 





When dovetailing is impossible, the 
end of the shaft can be slotted, as at 
B, or it can be undercut and dove- 
tailed (with or without slotting), as 
at C. A sprayed round corner should 
be put on the sprayed metal when 
finishing 
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Shafting can be best prepared for metallizing by grooving, using the illustrated 
recommendations. It is recommended that the surfaces of ridges be roughened 
and dovetailed with a knurling tool at surface speeds of 200-300 ft. per min., 


using a feed of 0.020 in. per revolution 


in. for each additional inch increase 
in diameter up to a maximum of 0.030 
in. on the radius will be sufficient. 
If the atomization is coarse, or if the 
coating is uneven, an additional fin- 
ishing allowance should be made to 
allow for these factors. Where finish- 
ing is to be done by grinding, allow- 
ances for finishing may be slightly 
smaller. 

One of the illustrations shows the 
grooving method of shaft prepara- 
tion. The rounded nose of the groov- 
ing tool should be between 0.045 and 
0.050 in. wide, and should have a tip 
radius not exceeding 0.020 in. After 


grooving, the ridges are roughed by a 
hardened roll-type knurling tool. 
The grooves should be cut 0.025 in. 
deep, and may be made either by 
using the lathe lead screw and cutting 
a continuous thread, or by simply 
cutting a number of separate grooves. 
If thread feed is mo it should be 
set at 16 threads per inch for all ma- 
terial except cast iron for which 14 
threads per inch should be used. This 
method will produce a bond superior 
to that obtainable by other methods, 
since it combines the principles of 
dovetailing and adhesion to a rough- 
ened surface. 


Courtesy of the Metallizing Engineering Company 
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f x BOND between base metal and 
a sprayed coating depends on 
(1) the proper roughening of the 
base material, (2) obtaining a surface 
free from oxides, oil, water, etc., and 
(3) finely atomized sprayed metal 
capable of penetrating the smallest 
openings in the base material. 


Blast Cleaning 


Blast cleaning, either with sand or 
steel grit, is the most extensively used 
method of preparing surfaces for met- 
allizing. Air pressures of 80 to 100 
lb. per sq. in. give best results. Air 
must be free from oil and excessive 
moisture. 

Sand. Sand is recommended for all 
work where the blast material cannot 
be recovered, such as on bridges and 
large structures. It should be of siliza 
or flint composition, angular, thor- 
oughly washed, and from 16 to 29 
mesh size. 

Round beach sand should never be 
used ; although it will clean a surface, 
the degree of roughness obtained is 
not satisfactory. Sand coarser than 
that recommended will give satisfac- 
tory results but with it cleaning is 
slow and expensive. 

Steel Grit. The use of large-size 
grits such as Nos. 20 and 30 (the 
larger the grit number the smaller the 
grit) results in better roughening, but 
also in slower blasting speeds and 
higher costs. Using grits Nos. 40, 50 


‘Cfake Lae 


LES REELED 


Ete lahi 


a aes 
A DDIOX.z 


aleinate) 


pol 
Wz 


lola? Pan 


or weld bead 7 twide 


0.0 o 2020 over finish size 


Z 


Spray and finis 





When possible, the ends of the shaft should be undercut and dovetailed. A 
brazed or welded collar can be employed when the shaft is worn at the end 


so that it cannot be dovetailed 





Badly worn shafting should be under- 
cut in Steps to avoid extra spraying 


and expense 





Illustrating the steps necessary for obtaining satisfactory results in the metalliz- 


ing of shafting. 


The minimum coat thickness should be 0.010 in. on the radius 


of a 1-in. shaft; for each additional inch increase in diameter, 0.005 in. should 
be added until a maximum of 0.040 in. is reached 
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and 60 results in poorer roughening 
proportionately, but also in increased 
blasting speed and lowered costs. 
Work for which different grades of 
grit are recommended follows: 
~ Grit No. 20—Diesel cylinder 
liners, flat sections such as ways on a 
lathe, hardened crankshaft bearing 
surfaces, etc. 
Grit No. 30—Rolls, shafts, press 
fits, etc., and for tank surfaces to be 
oated with metals having a melting 
soint equal to or above that of copper. 
Grit No. 40—For surfaces to be 
‘oated with metals having a melting 
point below that of copper; i.e., tin, 
‘ead, zinc, aluminum and cadmium 
when a coating of 0.015 in. or more 
is to be applied. 
Grit No. 50—For surfaces to be 
coated with zinc, cadmium or alumi- 
num where the thickness is to be less 
than 0.015 in. 
Grit No. 60—Used only on aircraft 
parts where there is considerable 
danger of warpage or deformation. 
Equal proportions of grits Nos. 30 
and 40 when mixed will produce sat- 
isfactory results on practically all 
types of general work; hence, grits 
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Double Dividends 


NOW THAT industry has shortened its 
hours, you hear a good deal about using 
leisure time to better advantage. The em- 
ployees of one New England company are 
doing that in a big way. 

Two-thirds of them have accepted the com- 
pany’s offer to teach them more about their 
own jobs. No pressure is brought to bear on 
them to go to school. They can take it or 
leave it as they like. 

Classes are held five nights a week from 
October through May, each session lasting two 
hours. Night shift workers attend school from 
two to four in the afternoons. Employees 
contribute their time, nothing else. The com- 
pany has set up a classroom, provided compe- 
tent instructors and supplied textbooks without 
cost. 

The school has been so successful during 
its first year of operation that it will be 
resumed in the Fall. Prospects are that even 
more employees will enroll then. 

This desire on the part of employees to 
absorb more knowledge bearing on their work 
indicates that the ambition to get ahead isn’t 
yet killed in this country. 

Many practical benefits come out of this 
program. Each employee has a better under- 
standing of what his job is all about and sees 
how it dovetails into the activities of other 
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departments and of the company as a whole. 

To look at the matter from another angle 
—when an organization clicks, it begins to go 
places. Selling becomes easier, the manufac- 
turing task looks less difficult, the product is 
better made, and problems, no matter how 
puzzling, are not insoluble. 

With employees working fewer hours for 
higher pay, labor costs are more inflexible 
than they used to be. One thing that manage- 
ment can do, however, is to make its em- 
ployees more efficient. That is exactly what 
this New England company is doing. It feels 
that its school expense is not money out of 
pocket. It benefits in a practical way and so 
do its employees. 

What this company is doing could be done 
profitably by many other companies. One 
hears much about training apprentices and 
educating foremen, but little about helping 
the rank and file in the factory and in the 
office to know more about their jobs. 

I hazard a guess that thousands of machine 
operators, office clerks and factory workers in 
general would jump at a chance to fit them- 
selves better for what they are doing today 
and to meet the opportunities which may be 
theirs tomorrow. Such action pays double 
dividends — to the i 
employees. 


|; a 


company and to _ its 
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GAGING BUSINESS 





Machine tool builders report a big June, with July and 
August likely to be good. Chief support comes from abroad, 


but volume from domestic buyers is slowly gaining. 


Machine tool sales promises to be 
good throughout the summer. Build- 
ers did a whopping month’s business 
in June, and pending inquiries indi- 
cate heavy bookings during July and 
August. Chief support has come from 
foreign buyers, particularly from Eng- 
land and France. Further contracts 
from abroad loom large. The volume 
of domestic orders, too, is on the up 
side. Apart from the government's 
machinery purchases for defense pur- 
poses, which add up to an impressive 
total, private industry’s buying is 
showing a little increase here and 
there. Further gains are expected the 
next sixty days. Companies in the air- 
craft industry still are leading sources 
of machine tool business. Most ma- 
chine tool companies are operating 
two or three shifts, and deliveries are 
lengthening as orders pile up. 


NEW ENGLAND—Machine tool 
companies have accelerated produc- 
tion to fill large foreign and domestic 
orders. Most builders are working 
two or three shifts. Business at hand 
includes sizable bookings for motor 
car makers, as well as the rebuilding 
of a number of machines for the Gen- 
eral Motors transmission plant in De- 
troit. Government arsenals and navy 
yards are actively in the market for 
new equipment. Pratt & Whitney 
aircraft is going full blast. 


NEW YORK—Hispano Suiza has 
placed further important contracts for 
one of its four French factories en- 
gaged in aircraft engine production. 
Talbot in France also has been a 
buyer of American machinery for 
manufacture of the Pratt & Whitney 
aircraft engine. Orders have come 
for equipment for a new plant which 
Rolls-Royce is reported ready to build 
in Scotland. An American automobile 
company is preparing to make the 
Rolls-Royce aircraft engine in France. 
English companies again are purchas- 
ing machine tools in this country in 
tremendous quantities and French air- 
craft factories will buy a large volume 
of American machinery in the next 
60 days. 
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PITTSBURGH—The dip in steel op- 
erations during the holiday week has 
been followed by a rebound to a level 
well above 50 per cent. Steel output 
is expected to continue in relatively 
good volume throughout the summer. 
Local industries are currently running 
at the highest rate since early April. 
Large manufacturers have placed or- 
ders for a considerable number of ma- 
chine tools which have long been 
pending. 


CLEVELAND—Machine tool com- 
panies had a good month in June, 
thanks to an influx of foreign orders. 
Domestic bookings too are better. 
Steel mill operations are fairly good. 
Auto parts plants are seasonally dull. 


DETROIT—Independent tool and 
die shops continue to run well on or- 
ders for 1940 car programs. Machin- 
ery and mill supply sales to automo- 
tive companies have been slow. July 
and August steel releases for new 





models should be sizable. Stinson is 
doubling the size of its factory at 
Wayne, Mich., to handle the 100- 
plane contract received from the army. 


CINCINNATI—Machine tool plants 
are in full swing on large orders for 
foreign delivery and for army arsen- 
als and navy yards. Several builders, 
however, have a well diversified book- 
ings from private industry. Most 
companies have sufficient business to 
run at a high rate for months. 


ROCKFORD—Orders for machine 
tools have poured into local factories 
so fast the past few weeks that deliv- 
eries are lengthening greatly. Busi- 
ness is coming from all directions— 
from abroad, from the government 
and from American industrial plants. 


CHICAGO—Tractor and implement 
output is decreasing slightly, but pros- 
pects are good for a satisfactory year. 
International Harvester is increasing 
production of its new small tractor as 
rapidly as possible, insuring steady 
work at its Farmall works through 
the summer. Makers of hydraulic 
equipment are enjoying big sales. 
Much of the current steel tonnage is 
for miscellaneous buyers. Demand 
for alloy steels has spurted as district 
plants begin filling army and navy 
orders. Machine tool dealers expect 
a large amount of business from the 
Rock Island arsenal the next few 
months. 





ENGINEERING CONSTRUCTION VS. GENERAL BUSINESS 


Back to last year’s level falls the volume of engineering construction awards, 
although general business activity retains its recent advance 
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RECORD PLANE ENGINE ORDERS 
PLACED BY WAR DEPARTMENT 


WASHINGTON — Not since the 
World War Army ordered 101,000 
airplane engines at a cost of $450,- 
000,000—including delivery of about 
16,000 roaring Liberties and 8,500 
faithful Curtiss OX-5s—to create a 
hurry-up air corps, have there been 
such engine orders as those just 
announced by the War Department. 
The biggest one went to Allison: 
$15,080,261 for an undisclosed num- 
ber of liquid-cooled V-12’s develop- 
ing 1,000 h.p. for the Army’s pursuit 
ships. Wright Aeronautical got an 
$8,975,317 order for its double-row 
radial Cyclone for use on attack 
bombers. An order went to Pratt & 
Whitney for its single-row radial 
500 h.p. engine for installation on 
combat planes. Total: $25,009,389. 
Noticing briefly other recent War 
orders: Waco Aircraft Co., $93,544 for 
primary trainers; Beech Aircraft, 
$450,000 for personnel transports; St. 
Louis Aircraft, $139,419 for trainers; 
Ryan Aeronautical, $96,275 for train- 
ers with spares; North American 
Aviation, $2,500,000 for basic combat 
ships; for observation planes, $1,500,- 
000 to Stinson, $50,000 to Bellanca, 
$50,000 to Ryan Aeronautical; Sev- 
ersky, $974,324 for a service test lot 
of YP-43 pursuit planes. All of these 
orders follow the recent $15,000,000 
order to Douglas for bombers. Other 
allotments by the Department in- 
clude $1,117,811 to Curtiss-Wright for 
airplane parts and materials; also to 
Curtiss-Wright, $1,423,320 for pro- 
peller assemblies and governors. 


FIRTH-STERLING STEEL GETS 
U.S. RIGHTS TO MAKE CUTANIT 


PITTSBURGH — Firth-Sterling Steel 
Co., McKeesport, Pa., has acquired the 
American Carbide Alloys Corp., with 
equipment and stocks at Lewistown, 
Me., and Detroit, Mich., along with 
exclusive U.S. rights to manufacture 
Cutanit, a cemented titanium carbide 
alloy. 

Primary value of this material is 
that present cemented tungsten car- 
bides are given greatly increased effi- 
ciency for steel cutting by slight addi- 
tions of titanium carbide. Use of Cut- 


Strategic General Motors Plants Tied Up 


By Strike of 4,000 Tool and Die Workers 








DEVELOPS LIGHT-WEIGHT TRACTOR 


CHICAGO—Made to sell at a base 
price of $515, the new “Farmall A” 
light-weight tractor is now in ac- 
celerated production at the Chi- 
cago tractor works of the Inter- 
national Harvester Co. Weighing 
only 1,700 lb., this model has been 
designed to furnish complete trac- 
tor power for small farms and to 
do the lighter work on larger 
farms as a supplement to bigger 
tractors already in use. 

The new model is powered by a 
four-cylinder engine of 3-in. bore 
and 4-in. stroke. It is built with 
replaceable cylinder sleeves, over- 
head valves, precision bearings, 
and a variable-speed governor 
giving full-throttle engine speeds 
of from 900 to 1,400 r.p.m. At full 
load, it is claimed to consume only 
one gallon of gasoline or distillate 
per hour. 

Tractor has four forward speeds, 
with a top speed of ten miles per 
hour provided for road haul serv- 
ice. Motor is at the left of the 
center line, operator’s seat at the 
right, to provide better vision. 








DETROIT—Some 4,000, or half, of 
General Motors’ tool and die workers 
were on strike last Thursday as the 
UA.W.-C.I.O. claimed 100 per cent 
walkouts at five plants in its efforts to 
gain a supplementary agreement and 
lesser demands. Strategic Fisher Body 
plant No. 23 went down and all Gen- 
eral Motors divisions will be embar- 
rassed for body dies if the strike lasts 
more than a few days. 

Chevrolet gear and axle had 1,000 
tool workers out, including tool grind- 
ers, so that over 5,000 production 
workers were expected to be with- 
out tools in a few hours. A union 
spokesman said that an agreement 
might be reached upon returning tool 
grinders so that production workers 
will not be thrown out. But the union 
expects to call out the remaining 4,000 
men in plants scattered throughout 
Indiana, Ohio and the East if the 
strike is not settled in a few days. 
The corporation is willing to meet 
with the men in its plants, but has 
asked the labor board to rule on who 
constitutes the union; so far it refuses 
to deal direct with the C.1.O. Al- 
though Dewey is in town arranging 
a conference, the labor board is ex- 
pected to delay its decision as long 
as possible. 





For Future Farmers—Lig//es/ tractor in the International Harvester line 
the new “Farmall A” is aimed at the same market as the Ford model described 
on page 534f. Gadgets include lights for night operation 


anit in European armament produc- 
tion has grown from 9,900 lb. in 1935 
to 44,000 lb. in 1937. 
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Congressional preference for technological progress over 
standing war power reflected in nature and amount of author- 


izations. 


WASHINGTON—A _ few stragglers 
remain as the janitor waits to turn 
out the lights on this year’s big 
national defense show. Educational 
orders money is not being cut in 
half, as many people think. The 
$32,500,000 first proposed was to cover 
two years. The actual appropriation 
of $14,250,000 is for one year, and 
is not therefore a cut. Big-arma- 
ment congressmen made a fight to 
get the $18,250,000 balance in the 
form of contractural authority, but 
without success. Remember though 
that authorization of $32,500,000 is 
law, and still stands. Opinion here 
is that if world armament continues, 
an even larger “orders” fund might 
be authorized. Congress just now 
is favoring technological prepared- 
ness as against standing war power. 

As for the famous 6,000 airplanes, 
the number is now 5,500 because the 
appropriations committee allowed 
only enough money for that many 
at going prices. But the War De- 
partment hopes to stretch the money 
by means of big orders, and mass 
orders for engines and accessories, so 
as to buy the full maximum of 6,000 
planes. The total “expansion” ap- 
propriation as it went to conference 
is $294,000,000, of which $5,000,000 
goes for a big U. S. map-making ex- 
cursion, $27,000,000 for improvements 
at Paname, $14,000,000 for educa- 
tional orders. The fund provides for 
new Army air bases to be estab- 
Ished in Alaska, Puerto Rico, Pan- 
ama, one in the northeast and one 
in the southeast United States. Sev- 
enty million dollars of the appro- 
priation is in contract authority. It 
will take 2,467 Air Corps planes to 
bring the total to 5,500. 

Over the holidays, Army started 
opening bids on the 2,467 or more air- 
planes, the biggest competitive order 
in Air Corps history. Orders cover 
fiscal 1939 and 1940 and will expend 
all of aviation’s share of the $300,000,- 
000 Army expansion money. Awards 
will be made late in July and deliver- 
ies can begin within about two months 
because of the early start gained when 
the President last spring got $50,000,- 
600 in advance. 

Awaiting Presidential signature is 
the college pilot training bill, with Sen- 
ate changes agreed to by the House. 
The law sets the cost of training 
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Increased educational orders funds possible. 


15,000 pilots next year at $5,675,000, 
and places a ceiling of $7,000,000 on 
future years for training 20,000 per 
year. This project is definitely a 
part of the defense drive, which 
many think is hysterical. It is one 
of the most important features of 
the defense push. But it is highly 
vulnerable. If the war dance slows 
down, only one thing can save this 
training program: Its sponsors hope 
it will create a market for small air- 
planes and help air transport. 


Silver Subsidy Squabble 


Write down your favorite theory 
about “money”’—gold and _ silver— 
and you can find an expert some- 
where who will agree with it. But 
not so with that Congressional move 
to increase the domestic price of 
silver. Silver state Senators simply 
ganged up and voted a subsidy for 
their product. It’s just like the 
subsidy on cotton, merchant ships, 
on air transportation, which are 





TOO MUCH FIGHTING? 


WASHINGTON—Best opinion is 
that President Roosevelt was hurt 
considerably so far as a third term 
is concerned by developments in 
connection with the monetary bill. 
Silver Democrats, for example, are 
flabbergasted at the President lash- 
ing out at the Republicans who 
voted solidly, with two exceptions, 
for the higher silver price. They 
point out privately that this will 

marvelous political capital for 
the Republicans next year in the 
silver States. And there are more 
silver States than most people in 
the East realize. 

The President was also hurt by 
so much controversy over the de- 
valuation power, this being the 
sort of issue which always divests 
a leader of part of his following 
once it becomes an important de- 
bate subject for the crossroad 
country stores. 

But old politicians think the 
President is getting into too many 
fights on which there are not only 
two sides, but, as in the case of 
the neutrality bill, at least one 
fanatical side. And that is the 
side now angered at the White 
House. 














worth more to Uncle Sam than they 
are to consumers. And the effect 
of the silver subsidy would be about 
the same—just so much public 
money spent. The shut-down on 
purchase of foreign silver was inevit- 
able; no one seems to have any rea- 
sons why the U. S. should keep buy- 
ing something from Mexico that we 
already have too much of. 


What Price Commerce 


That part of President Roosevelt’s 
message which calls for lending 
$500,000,000 to Latin America will 
meet bitter opposition among Re- 
publicans and tame New Dealers. 
The latter say that the Hispanos 
have owed us huge sums since the 
terrific twenties, have made no ef- 
fort to pay, don’t intend to. You 
might as well pour the citizens’ 
money down a rat hole, says the op- 
position. But Administration lead- 
ers say that we are confronted with 
a situation in South America, not 
theories; that it does no good to 
lambast debtors who can’t pay. Other 
countries are snaring our “down- 
under” trade with foxy exchange 
schemes. Compared to loss of South 
American trade, the amount involved 
is a Sunday school collection. Jesse 
Jones, head of the new Federal 
Loans Agency, thinks the loans can 
be made without congressional ap- 
proval. Congress, of course, could 
forbid the loans, but a prohibitive 
vote is hard to muster. 


Miscellanea 


War Department has perfected an 
anti-tank gun that fires a 37-mm. 
shell said to penetrate 1%-in. of 
armor plate at 1,000 yards....Presi- 
dent asks Congress for $500,000 to 
start construction of Coast Guard 
air base at Kodiak, Alaska....Com- 
merce Department reports prospects 
good that Portugal will buy $5,000,- 
000 worth of rolling stock in the 
U. S. ... Senate Military Committee 
reports a bill authorizing War De- 
partment to contract on cost-plus- 
fee basis instead of bids outside con- 
tinental U. S.; would expedite pro- 
duction, lower costs; over $106,000,- 
000 of present defense program would 
be covered if law passed. .. . Radio 
teletype equipment is perfected by 
Civil Aeronautics and United Air 
Lines and expected soon in produc- 
tion; it’s like present wire machines 
but must be much lighter... . The 
Maritime Commission launches its 
twelfth vessel under the subsidy con- 
traction program; total under con- 
tract, for government and private 
account (including those launched) 
is 66. . . . Roosevelt decides to ask 
for $25,000,000 to buy strategic war 
materials (manganese, tin, rubber, 
hemp, tungsten, aluminum, optical 
glass, etc); he had talked $10,000,000 
for the first year. 
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Let There be Light, bat not of the glaring, constantly changing variety radiated by Old Sol. All light in the 5- 


. aes 





acre windowless “completely controlled conditions” plant of the Simonds Saw & Steel Co. recently put into production 
in Fitchburg, Mass., is provided by 1,400 fluorescent tubes which produce unvarying, shadowless illumination 


WINDOWLESS PLANT OPENED BY SIMONDS 


Complete Control of 
Conditions Permits Functional 
Arrangement of Processes 


FITCHBURG, Mass.—The _ world’s 
first windowless factory, completely 
air-conditioned and acoustically 
treated throughout, has been put 
into full operation by the Simonds 
Saw & Steel Co. here. 

Erected in 1931 by the Austin Co., 
the 5-acre, one-room structure has 
only recently been completed and 
equipped for production. It sup- 
plants three older factories in Fitch- 
burg and Chicago containing over 
sixteen acres of floor space, the 
compactness being made possible by 
adoption of the most modern ma- 
chinery and production methods and 
the installation of the most efficient 
system of piping and ducts for air- 
conditioning, heating, oil, gas and 
steam services. 

Operating two eight-hour shifts 
five days a week, the plant provides 
each employee uniform light at his 
job, regardless of the hour or weather 
conditions. More than 1,400 100-watt 
fluorescent tubes produce an illumi- 
nation level of 20 to 25 foot-candles 
with a minimum of shadows. 

An elaborate air-conditioning sys- 
tem keeps the atmosphere clean and 
comfortable despite the presence of 
some 70 heat-treating furnaces and 
over 1,000 individual grinders, cutters 
and other machines which are in 
almost constant operation. Furnaces 
themselves are served by three un- 
derground flue gas exhaust systems, 
while 30 dust removal units filter out 
all dust and abrasive particles pro- 
duced in the many grinding opera- 
tions. 

Large air-conditioning units circu- 
late 400,000 cubic feet of air per 
minute through 3,000 lineal feet of 
overhead ducts to provide five com- 
plete changes of air per hour. Auto- 
matic controls maintain maximum 
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Quiet, Please—Unbroken walls 
and extensive acoustical treatment 
eliminate necessity of separating of- 
fices from manufacturing area. 


Fatigue is reduced, efficiency in- 
creased by lack of noise 





comfort, with the air cooled in sum- 
mer by a 52-deg. water spray and 
heated in the winter by heat ex- 
changers supplied with steam from a 
separate boiler house. 

Walls of acoustic block and a 
cork-filled ceiling designed to absorb 
most of the sound have muffled the 
noise created by the numerous metal- 
working operations. Employees in the 
office, which is not partitioned off 
from the manufacturing area, can 
carry on phone conversations and 
other discussions with ease, undis- 
turbed by the usual bedlam. Large 
drop hammers and similar machinery 
are isolated from the rest of the 
building by special foundations and 
shock-absorbing insulation, so that 
delicate testing equipment nearby is 
not disturbed. 

About 17,000 lineal feet of under- 
floor power ducts takes care of the 
6,000-hp. electrical load. Over 38,000 
ft. of piping, 60,000 ft. of conduit and 
30 miles of wire have been installed 
in the plant where pushbutton con- 
trols are practically universal. 





Eternal Spring #5 maintained in the air-conditioned Simonds plant by several 
units like the one above. Some 400,000 cubic feet of air per minute is circu- 
lated through the factory, providing fiwe complete changes per hour. 
Windowless construction reduces both cooling and heating loads 
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INSIDE DETROIT 


By Rupert Le Grand 


DETROIT EDITOR 





New Ford tractor for small farms has exceptionally light 
weight—a feature made practicable by hydraulic control of im- 
plements and achieved through extensive use of steel castings. 


DETROIT—“This tractor was not 
built to compete with other trac- 
tors; it was built to compete with 
the horse,” declared Harry Ferguson, 
inventor of the hydraulic draft prin- 
ciple for farm implements, as he 
explained and demonstrated the new 
$585 Ford tractor to over 450 news- 
papermen, business paper editors, 
agricultural experts and government 
representatives who recently were 
guests of the Ford Motor Co. 

The tractor is being assembled in 
space given over to it in the huge 
B-Building at the Rouge works. 
Output is to reach 10-20 units per 
hour as soon as possible. Distri- 
bution will be handled by the Fer- 
guson-Sherman Mfg. Corp., Dear- 
born. Dealerships are being estab- 
lished as rapidly as possible, and it 
is believed that the bulk of them will 
go to Ford outlets in rural areas. 

Mr. Ferguson said that the pur- 
pose in developing the light-weight 
tractor was to beat the horse at his 
own game. Few of the _ 6,800,000 
farm families in the United States, 
he remarked, have been able to use 
a tractor because of the small size of 
their farms, the expense of tractor 
operation, “packing” of the land by 
heavy equipment so that it is use- 


PRE. 


Child's Play—Hydraulic controls provided in the new Ford tractor enable 





PRODUCTION OF ‘39 CARS ENDS 


DETROIT—Most auto producers 
have wound up ’39 production and 
all except Ford are expected to go 
down by the end of July. Produc- 
tion will be light in August, with 
the rate accelerating during the 
end of the month and spurting 
by the middle of September, when 
most makers are expected to make 
public announcements. Packard, 
reported elsewhere to be off to a 
flying start this month, had not 
built a single car at the time and 
is unlikely to make appreciable 
progress before its plant is wholly 
rearranged by about Aug. 1. — 











less after a few seasons, lack of re- 
liability and heavy repair expense 
of two-unit farm machines, and dif- 
ficulty of handling bulky machines. 

Hence small farmers have had to 
stick to draft animals because they 
are reliable, stop automatically if 
the implement snags a root or stone, 
and can turn in close quarters. But 
horses consume the produce of 20 
per cent of the cultivated land. If 
the farmer can take that produce 





an eight-year-old boy to put the machine through its paces. Extensive usé 
of steel castings has helped reduce weight to an absolute minimum 
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himself, his standard of living will 
be raised. 

The Ford tractor, incorporating 
hydraulic controls, handles so easily 
that an eight-year-old boy put the 
machine through its paces in a field 
on the Ford estate. Changes from 
one implement to another can be 
made in two to three minutes and 
were demonstrated by an _ Office 
worker. The tractor and implement 
act as a unit, not as two units, which 
is the customary way. 


Unique Controls Permit Light Weight 


With the Ferguson hydraulic draft 
principle the forces acting on the 
Ford tractor are such as to lift the 
rear driving wheels and to press the 
front wheels to the ground when a 
root is struck. Traction is lost and 
no damage is done to the imple- 
ment or tractor. The operator backs 
up, flips a lever that raises the im- 
plement out of the ground, moves 
forward to clear the obstruction, 
flips the lever the other way to drop 
the implement and goes on with his 
task. 

Raising and lowering the imple- 
ment, attached to the tractor by 
three bars, is done through the ac- 
tion of a hydraulic ram and the 
above small lever. Another lever 
sets the hydraulic valves so that the 
implement always operates at a pre- 
determined depth in the soil, re- 
gardless of irregularities in the sur- 
face. The top bar of the three 


connecting the tractor and implement 


is fulcrummed to the hydraulic 
valves. As this bar raises and low- 
ers, the valves act to compensate 
automatically for the draft applied. 


Steel Castings Cut Weight 


Since there is no tipping over 
backward of the tractor nor damage 
to the implement to worry about, 
the tractor can be made as light as 
possible consistent with service 
stresses. It is so light that wheel 
marks are not left in freshly culti- 
vated land. An innovation in any 
machine is the adoption of steel 
castings for almost all visible parts, 
with exception of splash guards and 
other parts where sheet metal or 
plastic is the obvious material. Lit- 
erally scores of parts are made of 
Ford’s newest specialty—cast steel— 
and in almost limitless shapes and in 
a goodly number of analyses. It 
would appear that the development 
of cast-steel parts for the tractor 
has outstripped by far the applica- 
tions on Ford cars (AM—Vol. 83, page 
226e). Wheelbase of the tractor is 
only 70 in. The engine is a four- 
cylinder L-head of 23 brake horse- 
power at 1400 r.p.m. The transmis- 
sion has three speeds forward and 
one reverse. All shafts run on 
tapered roller bearings. Highest 
speed is 6 miles per hr. Minimum 
turning circle with use of brakes is 
15 ft. 
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PERSONALS 








LESTER M. CURTISS 


LESTER M. Curtiss, assistant general 
superintendent Lukens Steel Co., 
Coatesville, Pa., has been appointed 
general superintendent in charge of 
all operations of the company. He 
succeeds G. DONALD SPACKMAN, on 
leave of absence due to ili health, 





Craftsmen Honored—The 66 years of service of 87-year-old Jack Luland, 
center, Crucible Steel Co. of America heat-treating — were acclaimed 


recently in a special reception held in his honor at t 


company’s New York 


offices. President Raoul E. Desvernine, left, also greeted another corporation, 


“youngster,” 


ganization in an advisory capacity. 
Mr. Curtiss joined Lukens Steel 
in 1919 as assistant engineer of 
tests, holding that position until 
1923 when he was made engineer of 
tests. In 1925, he was promoted to 











who will continue to serve the or- assistant superintendent of plate 
U. $. Government Contracts Awarded to Metal-Working Firms 
(Awarded from June 12-24 inclusive) 
Contractor Gov't Agency Commodity Amount 
Camden Forge Co., Camden, N.J.......... Navy 8. & A.; War, 
Ordnance..... . Steel forgings. ...... f $89 902 
Pennsylvania Forge Corp., Philadelphia, Pa. Navy,S. & A....... Steel forgings. ........ 42,880 
Allis-Chalmers Mfg. Co. , Milwaukee, Wis.. Navy. , 8. & A.; In- 
are ee Forgin turbines, 
transiormers........ 1,916,579 
Struthers Wells-Titusville Corp., camataaae 
Forge Div., Titusville, Pa. . .- Navy,S. & A....... Steel forgings......... 42,560 
Breeze Corporations, Inc., Newark, , eet Navy, S. &A....... a eas a ig ced 50,333 
Combustion Engineering Co., New York, 

8 TER Saas PS RS oR Sera BS.....-. BOR. -s5000...- 24 ,237 
Columbia Steel Co., South Chicgoa, Ill..... War, Engineer . . Bearing piles. . - 112,635 
Monarch Machine Tool Co., Sidney, Ohio.. Navy, 8. & A rE 14,504 
Landis Tool Co., Waynesboro, PRs ccccvccss SG OE . Grinding machine. . 10,762 
Wm. Sellers & Co., Philadelphia, Pa..... . Navy,8.&A... . Drilling machine. 35,990 
C. H. Wheeler Mfg. Co., Philadelphia, Pa.. Navy,S. & A....... Crane machinery. . : 187 ,000 
N. Y. Shipbuilding Corp., Camden, N.J.... Navy, 8. & A....... Distilling units...... 20 ,660 
Lidgerwood Mfg. Co., Elizabeth, N.J.. Navy, 8. & A... . Steering gear.... 45,000 
United Aircraft Corp., Hamilton Std. Pro- 

pellers Div., East Hartford, Conn........ War, Air Corps. .... Propeller modification. . 33 558 
Bendix Aviation Corp., Scintilla Magneto 
De NG OE tia Seas c tC sbecsiesesats Philadelphia Navy 
y ; War, Air 
Corps............ Magneto parts. 150 ,373 
Baldwin-Southwark Corp., Eddystone, Pa.. Navy,8. & A.. . Testing machine 29 , 886 
Jerguson Gage & Valve Co., Somerville, Mass. Navy, 8. & A.. . Boiler gages.......... 23 461 
National Tube Co., McKeesport, Pa... .. avy,S.&A . Steet flasks...... 59 580 
American Bridge Co., Pittsburgh, Pa....... C.A.A., T.V.A. .. Steel towers... 424 ,365 
Utica Drop Forge & Toc 91 Corp., Utica, N.Y. War, Signal Corps. Pues..... +o 20 ,700 
Biggs Boiler Works Co., Akron, Ohio....... Commerce...... — ae 34,013 
Warner & Swasey Co., Cleveland, Ohio..... Navy, 8S. & A. Turret lathes. 10,799 
Bullard Co., Bri geport, ST War, Ordnance...... Turret lathe. 11,173 
Chas. F. Elmes Engineering Works, Chicago, 
Biles badin kee nu Wo0s ds ved <ak cewtens War, Ordnance...... Marking press...... 10,250 
Cincinnati Milling Machine & Cincinnati 
Grinders, Inc., Cincinnati, Ohio......... War, Ordnance. . . Milling machines...... 16,477 
B. Jahn Mf Co., New Britain, Conn. . War, Ordnance...... Burring machines 15,700 
Blackhawk Siig, Co., Milwaukee, _ ae War, Air Corps..... Jack assemblies. . 23 ,900 
American Engineering Co., Philadelphia, Pa. Navy, Fs aa . Steering gear...... ‘ 95 , 200 
Atwood & Morrill Co., Salem, Mass.. ... Navy, 8. & A. ~ VERN beaks ice 57 ,961 
Westinghouse Electric & Mfg. Co., "East ‘ 
Pittaburgh, Pa......-...2.-.+.++0+% ee ere . Switchgear... . 118 ,657 
Bendix Aviation Corp., Eclipse Aviation Div. ‘ 
sk cu ors eacdstkeh evedcoues Philadelphia Navy 
Y War, Air 
Corps; Navy, S.&A. Generators, Motors, 
PC ep eccenes: 87 ,675 
Roller-Smith Co., Bethlehem, Pa ~ seer .. Control cubicles....... 27 ,850 
General Electric Co., Schenec tady, "N.Y.... Interior; T.V.A. . Electrical apparatus 495 ,422 
Atlas Car & Mfg. Co., Cleveland, Ohio Navy, §. & A... . Locomotives...... 56 ,957 
Pioneer Instrument Co., Bendix, if gh ea Navy, 5S. & A. ... Aireraft indicators 26 ,950 
Sperry Gyroscope Co., Brooklyn, N.Y War, Ordnance.... Directors, cams. . 646 ,732 
Fairchild Aerial Camera Corp., Jamaica, N.Y. * aes Air Corps..... Cameras....... ° 74,759 
Fairchild Aircraft Corp., Hagerstown, Md. - ea Se ae 68 ,400 
Waco Aircraft Oo., Troy, Rees 8 * RS ee RISPERREB. «00 ccs ' 93 ,268 
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Frank Morgan, an employee for 59 years 


mills, and served in that capacity 
until 1928, when he was appointed 
superintendent of the 140-in. and 
the 206-in. mills. In 1932 he was 
named superintendent of plate mills, 
and in 1935 was made superinten- 
dent of production, which position 
he retained until his elevation to 
assistant general superintendent in 
1936. 


GLENDON H. ARMSTRONG, _ sales 
manager International Time Record- 
ing Div., International Business Ma- 
chines Corp., New York, N. Y., and 
for 25 years associated with the com- 
pany, has been appointed manager 
of engineering, with headquarters at 
Endicott, N. Y. James G. JOHNSTON, 
formerly connected with the Euro- 
pean organization, has been named 
superintendent of the main factory 
at Endicott. 


Davip R. CaALHOUN has been ap- 
pointed manager cf the Industrial 
Div., Wilkening Mfg. Co., Philadel- 
phia, Pa., piston ring manufacturer. 


Morris E. Leeps, founder and 
president Leeds & Northrup Co., 
Philadelphia, Pa., has been elected 
chairman of the board. He will be 
succeeded as head of the organiza- 
tion by CHarLes S. Reppinc, former 
vice-president in charge of research 
and engineering. Mr. Redding first 
became associated with Leeds & 
Northrup in 1909, and has since held 
executive positions in every division 
of its activities. He became second 
vice-president in 1918, treasurer in 
1922, and vice-president in charge 
of research and engineering in 1928. 


Frank S. O’Netr has been ap- 
pointed general manager of the 
Indianapolis, Ind., plants of the Link- 
Belt Co., Chicago, Ill. He had been 
assistant general manager for the 
past seven years. 
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BUSINESS ITEMS 


Ajax Steel & Forge Co., Detroit, 
Mich., has named Jackson-Alden As- 
sociates, Philadelphia, Pa., as its 
eastern representative. 





American Can Co. is planning con- 
struction of a $125,400 factory and 
warehouse in Los Angeles, Calif. 


American Engineering Co., Phila- 
delphia, Pa., has appointed the A. C. 
Cooper Sales Co., New York, N. Y. 
as distributor for its “Lo-Hed” 
monorail electric hoists. 


Fonda Machinery Co. has been or- 
ganized in Los Angeles, Calif., with 
a capital stock of $25,000. 


Frank G. Hough Co., New Holstein, 
Wis., is concentrating its engineer- 
ing and experimental departments 
and headquarters in Chicago under 
one roof at Libertyville, Ill. Produc- 
tion of manufactured equipment will 
be continued in New Holstein at the 
plan of the Meili-Blumberg Corp., 
maker of road sweepers, snow plows 
and tractor attachments. 


The Phoenix, Ariz., district office 
of the Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis., has been combined 
with the El Paso, Tex., branch due 
to the recent retirement of J. B. 
Cooper, formerly in charge at Phoe- 
nix. O. F. Metz, former branch 
manager of El Paso only, has been 
made district manager of the com- 
bined new territory with offices at 
El Paso. 


Inland Mfg. Div., General Motors 
Corp., Dayton, Ohio, has acquired 
the Bondall Co., St. Louis, Mo., 
manufacturer of brake linings, and 
clutch facings. Bondall operations 
will be continued in St. Louis until 
permanent plans for the future have 
been completed. 





Expansion—Additions to the Chi- 


cago Heights, Ill., plant of the 
American Manganese Steel Div., 
American Brake Shoe & Foundry 
Co., include new administration and 
employees’ welfare buildings, new 
heating plant, and extensions to the 
foundry, machine shop, and shipping 
room 
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Terminal City Iron Works, Ltd., 
has been incorporated at Victoria, 
B. C., with registered offices in Van- 
couver. Capitalization is ‘set at 
$49,000. 


Wheelco Instruments Co., Chicago, 
Ill. manufacturer of indicating and 
control instruments, has appointed 
the Industrial Equipment Co., Hous- 
ton, Tex., and Frank P. Fischer, 
New Orleans, La., as distributors. 





OBITUARIES 





ERNEST I. CorNBROOKS, former vice- 
president and general manager of 
the New York Shipbuilding Corp., 
Camden, N. J., died July 4 of a heart 
ailment. He was 64 years of age. 


WaLiace F. MacGrecor, 65, direc- 
tor of J. I. Case Co., Racine, Wis., 
and prominent in the development 
of threshers and combines, died 
June 18. Associated with Case for 
the past 41 years, Mr. MacGregor 
was a past president of the Ameri- 
can Society of Agricultural Engi- 
neers and a member of the Ameri- 
can Society of Mechanical Engineers. 


ALEXANDER McLENNAN, 78, presi- 
dent McLennan Foundry & Machine 
Works, Ltd. Campbellton, New 
Brunswick, died June 19. 


GOERGE F. STEELE, former manager 
of the lighting and power depart- 
ment, General Electric Co. died 
June 26 in Boston, Mass. 





MEETINGS 





MACHINE Too. SHOW AND CONGRESS, 
sponsored by the National Machine 
Tool Builders Association, Public 
Auditorium, Cleveland, Ohio, Oct. 
4-13. 


NATIONAL INDUSTRIAL ADVERTISERS 
AssociraTION. 1939 conference, Hotel 
New Yorker, New York, N. Y., Sept. 
20-22. 


PACKAGING INSTITUTE. First annual 


meeting, Edgewater Beach Hotel, 
Chicago, Ill., Oct. 12-13. 
PORCELAIN ENAMEL INSTITUTE. 


Fourth annual forum, Ohio State 
University, Columbus, Ohio, Oct. 
18-20. 


SILveR Bay INDUSTRIAL CONFERENCE. 
Annual meeting, Silver Bay, Lake 
George, N. Y., Aug. 30-Sept. 2 


Society OF AUTOMOTIVE ENGINEERS. 
National aircraft production meet- 
ing, Ambassador Hotel, Los Angeles, 
Calif.. Oct. 5-7. Annual dinner, 
Hotel Pennsylvania, New York, N. Y., 
Oct. 16. 





Exports of Machinery During May, 1939 





nen eS Nhe LEER TE SOE EE 


May April May 
1939 1939 1938 


$8,350,617 $8,765,950 $8,552,312 
8 














Power generating machinery except automotive and electric... 1,185,654 17,919 1,573,948 
Construction and conveying machinery..................... 4 ,062 1,916,669 1,995,429 
Mining, well and pumping machinery .. . 5,163,059 6,341,388 5,680,304 
Power driven, metal-working machinery.................... 11,615,799 8,854,755 9,078,953 
Other metal-working machinery..................-.+e+eee- 409 , 836 526 , 203 371,695 
I ro es nk ww wne « Qammnanes ae 846,251 603 , 271 491,856 
Exports of Metal-Working Machinery During May, 1939 
El EEE IE. PS TE EE EES $496 , 968 $457 ,428 $710,065 
ee is ‘cg A eRe Me ihe Maia ia iy OG 6. m/e Ree een 872 ,409 349 , 469 407 ,699 
I Naa ra ST ee ea ee ey win Aiais ‘ 330,819 297 , 196 209,121 
Vertical boring mills and chucking machines. . 3 3 420.959 291,093 594,354 
Thread-cutting and automatic screw machines 619,940 318,433 422,314 
Knee and column type milling machines... . 705 ,839 474,654 802 ,895 
Other milling machines........... 1,510,986 1,045,919 591,101 
Gear-cutting machines..... . 280 , 983 198,952 313,078 
Vertical drilling machines. . 82,511 98 ,923 ,031 
Radial drilling machines. . 115,599 26 , 390 60 , 54 
Other drilling machines 152,705 61,936 261,285 
Planers and shapers........ “ee 805,319 , 268 270,774 
Surface grinding machines. . . eats ie 219,400 185,753 218,360 
External cylindrical grinding machines...................--- 410,208 392,978 378,183 
Internal rinding a tes ak tie ah agin Yo a Oa adele 373,946 271,892 425,226 
Tool grinding, cutter grinding, and universal grinding machines. 381,114 205 ,604 285 ,429 
Other metal-grinding machines and parts................... 529,131 310 , 367 324,771 
Sheet and plate metal-working machines and parts........... 813,187 661,681 694 , 228 
Forging machinery and parts...................00005. 401,736 456 , 217 303,114 
Pollen mill machinery and parts. My eee 1,209,654 1,476,816 549,104 
SS EERE SS et ee 1,249 SD ~ is Rmsincticnain 
Foundry equipment and parts. . cates 26 , 842 51,019 192,051 
Other power-driven metal-working machinery and parts... .. . 853 , 823 835,239 951,228 
Other Metal-Working Machinery 

Pneumatic portable tools. 111,881 129 , 566 124,009 
Other portable and hand or foot-operated metal- -working | ma- 

IN, oh Niray deel uss crorb thet 46 ee -aule chia ens 120,179 156, 164 107 ,902 
CN ie SIR Soe 5 ONS i enw cei aee cs peveees. 25,912 22,990 19,323 
Milling cutters, macnine-operated threading dies and taps, and 

similar machine-operated metal cutting tools.............. 70,850 49,185 79,500 
Other metal-working machine tools and parts............... 81,014 168 , 298 40,961 
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SHOP EQUIPMENT ys 








Dual Range of Speeds and Pressures 


Provided in “Fastraverse” Hydraulic Press 
y 











Designed for drawing large articles 
from sheet metal, this ‘‘Fastraverse’’ 
double-action hydraulic press built 
by the Hydraulic Press Mfg. Co., 
Mt. Gilead, Ohio, incorporates a 
dual range of working pressures and 
speeds, thus constituting virtually 
two presses in a single frame. There 
also are two separate pressing mem- 
bers, the main slide and the die 
cushion slide. 

The main slide is actuated by 
three main rams located in the press 
head. For heavy pressure service, all 
three rams are employed, while for 
lighter. work only the central ram 
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need be used, resulting in faster ac- 
tion under load. This change-over 
from three-ram to one-ram operation 
is accomplished through a selector 
valve. The die cushion slide is lo- 
cated within the press bed. No addi- 
tional power equipment is necessary 
to operate this slide, as it receives 
its working pressure from the main 
operating system. 

The long main slide has a gib 
guiding mechanism which contacts 
uprights at eight different points, 
thus promoting accurate alignment 
of the slide. The die cushion slide 
is also gib guided for further accu- 
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racy. Use of a ‘“Hydro-Power’’ 
closed-circuit operating system with 
its ‘“‘valveless’” connection between 
the two radial reversible variable- 
delivery type pumps and the main 
cylinders assures fast yet shockless 
reversal. All piping, gages, link- 
age and operating stations have been 
built into the press frame to give it 
a neat appearance. 


Several Changes Improve 
Gear Finishing Machine 


Increased gear efficiency resulting 
from smoother finish is claimed to 
have resulted from the incorporation 
of several improvements in the 
Model 860 rotary gear finishing ma- 
chine manufactured by the Michigan 
Tool Co., 7171 E. McNichols Road, 
Detroit, Mich., previously described 
(AM -Vol. 82, page 191). Major 
improvement is an entirely new drive 
from motor to cutter spindle and 
table feed employing two sets of 
cone area-contact worm gears. Use 
of these gears has eliminated ten 
gears in the drive chain, resulting in 
increased smoothness and efficiency. 

Other improvements include pro- 
vision for an indicator attachment 


to permit rapid resetting of the ma- 
chine for finishing sizes and types 
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of gears previously cut; incorpora- 
tion of a 4-to-1 ratio table lift mech- 
anism used for raising the work 
spindle after loading and for drop- 
ping the table for unloading; in- 
closing of the lubrication system; 
providing of high pressure fittings 
in easily accessible locations; and 
use of precision ball bearing con- 
struction in the head and tail stocks. 


Pushbutton Stations 
Have Die-Cast Frames 


The standard duty Bulletin 800 push- 
button control stations developed by 
the Allen-Bradley Co., 1311 S. First 
St., Milwaukee, Wis., have been 
styled to harmonize with modern ma- 
chinery. Inclosure consists of a rein- 
forced bakelite cover, available in 
black, machine tool grey, or white, 
mounted on a die-cast frame. But- 
tons themselves are molded of red 
and black bakelite. By removing a 
single screw, the cover can be taken 

















off, exposing all terminals. Mechan- 
ism itself is of unit type construc- 
tion, easily removed from the frame. 
Available in both single-button and 
double-button types, these pushbutton 
stations can be furnished in either 
horizontal or vertical arrangement. 
They have a maximum d.c. rating of 
l.amp. at 115 volts and 0.25 amp. at 
550 volts. Maximum a.c. rating is 
3 amp. at 110-550 volts. 


“Axelson” Heavy-Duty Lathes 
Have 24-Speed Headstocks 


Axelson Mfg. Co., 6161 S. Boyle 
Ave., Los Angeles, Calif., has an- 
nounced a line of heavy-duty lathes 
in 14, 16, 18, 20, 24 and 30 in. 
sizes. Each model is provided with 
a 24-speed weed full anti- 
friction gear box, apron and change 
gear train; and two-speed tailstock. 
Timken precision preloaded bear- 
ings carry the heat-treated alloy 
steel spindle. All intermediate shafts 
are hardened and ground and are 
carried by ball or roller bearings. 
All splines are cut integral with the 
shaft. Lubrication is entirely auto- 
matic, being a combination of splash 
and pump feed. 


Three shift levers and one range 


536 


change control permit selecting 
speeds ranging from 6 to 555 f.p.m. 
A double clutch of the multiple 
disk type is used to transmit power 
from the unit-mounted motor to the 
spindle drive. A two-speed tailstock 
minimizes effort when drilling. Its 
diameter is 44 in. and travel is 163 
in. An additional control is pro- 
vided for coarse and fine feed; with- 
out disturbing the gear box setting 
in any way, it is possible to change 
from roughing to finishing cuts. 
Shaft of the compound slide hand- 
wheel has been set at a 30-deg. angle 
with the cross slide. Both cross feed 
and compound slide screws are car- 
ried in anti-friction bearings. Lead 





screw is carried in needle bearing 
at both bends with adjustable ball 
thrust bearings. Taper attachment 
functions the full length of the bed. 


Covel Dust Collectors 
Made in Two Models 


Available in two models, the dust 
collectors introduced by the Covel 
Manufacturing Co., Benton Harbor, 
Mich., have been designed for 
heavy-duty service. Each is built as 
a complete self-contained portable 
unit which collects, separates and 
stores dust. Model No. DE-1 is 
powered by a 4-hp. motor and is 
capable of cleaning 150 cu.ft. of air 

















per min. at 2-in. vacuum. The No. 
DE-3 model incorporates a 1-hp. mo- 
tor and has a capacity of 235 cu.ft. 
of air per min. at 4-in. vacuum. 
Since purified air is discharged back 
into the room, rather than being ex- 
hausted outside, these units are 
claimed to reduce heating costs. 


Treadles Control 
Group Shower Unit 


A group shower offered by the Brad- 
ley Washfountain Co., N. 22nd and 
W. Michigan Sts., Milwaukee, Wis., 
features a treadle control which auto- 
matically turns on water when a user 
stands upon the platform and stops 
it when he steps off. Unit is designed 
for use with pre-tempered water to 
insure safety and reduce water con- 
sumption. Waste which ordinarily 
occurs during temperature adjustment 
and at other times when users are 
not actually under the shower is elim- 
inated. Unit is available in both 
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circular and semicircular designs, ac- 
commodating five or three persons 
respectively. 


“Rota-Radial” Pumps 
Used for. Elevators 


With seven cylinders arranged in a 
circle like those of an airplane engine, 
the “Rota-Radial” pump built by the 
Rotary Lift Co., Memphis, Tenn., es- 
pecially for elevator service is claimed 
to be 85 per cent efficient. This per- 
mits using smaller motors. Other 

















features claimed for the unit are quiet 
operation, accurate speed control re- 
sulting from a minimum of slipping, 
and ability to start and stop smoothly 
with elevators either she fo empty. 


Extension Spray Gun 
Has Light Weight 


Designed for painting surfaces usu- 
ally out of the reach of an ordinary 
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spray, gun, the “Thor” Model No. 
23 “streamlined’’ extension spray 
gun offered by the Binks Mfg. Co., 
3144-26 Carroll Ave., Chicago, IIl., 
is made from special alloys to save 
weight. This unit is manufactured in 
3, 4, 5, 6 and 7 ft. lengths. A knurled 
screw directly behind the nozzle head 
controls the width of the spray. 


“Spin-A-Bin” Unit 
Provides 24 Bins 


The “Spin-A-Bin” revolving assem- 
bly of welded steel bins, developed 
by Noggle Products Co., Ann Arbor, 
Mich., is available in a unit contain- 
ing 24 bins, each measuring 3 x 3 x 
24 in. or 24 bins each 4 x 4 x 3. 
In either model a double width bin 














can be substituted for any pair of 
single width bins. Bins are made 
from 26 gage steel, spot welded and 
finished in green. 


Plating Conveyor 
Fully Automatic 


An improved full automatic eleva- 
tor-type conveyor has been 
developed by the Hanson-Van 
Winkle-Munning Co., Matawan, 
N. J., for all types of plating oper- 
ations. Conveyor is of the dwell 
type, having carriers mounted in 
guides permanently attached to 
chains. The carriers advance one 
station whenever the conveyor chain 
moves forward the distance of the 
carrier spacing. A counter-balanced 
elevator, sliding on vertical guide 
tubes, moves up and down through 
a fixed distance, engaging the car- 
riers at the transfer points. During 
the top position of the transfer the 
horizontal chain moves forward one 
carrier spacing before the elevator is 
lowered. 

Operation can be effected by any 
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one of three methods: with hy- 
draulic cylinders to raise and lower 
the elevator, and a geared motor to 
drive the conveyor chain; with crank 
and connecting rod for raising and 
lowering the elevator with part of 
the crank travel utilized to drive the 
conveyor chain; and with a gear- 
driven chain and sprocket drive to 
raise and lower the elevator and the 
separate drive geared to the for- 
ward drive chain to move the car- 
riers. In high-speed plating solu- 
tions the work may be oscillated 
back and forth, permitting use of 
high current densities. Treatment 
times may be varied while maintain- 
ing a fixed transfer time. 


Shop M icroscope 


Has 2-in. Range 


Designed for measurement in one 
linear direction, this Leitz shop 
measuring microscope offered by the 
George Scherr Co., 128 Lafayette 
St., New York, N. Y., has a range 
of 2 in. by precision micrometer 
screw adjustment. Drum is divided 
directly in 0.0001 in. For quick ac- 
tion, the split nut within the 
micrometer slide may be disengaged, 
so that a rapid traverse movement 
is available. Focusing is by rack 
and pinion. Independent fine focus- 




















ing also is provided. The microscope 
has an inclined ocular with means 
for centering the eye-piece co-axially. 
It is mounted on a heavy base, but 
may be removed for use as a self- 
contained unit in machines or fixtures. 


Type FG-1 Grinder 
Hollow Grinds Flutes 


The Type FG-1 utility tool grinder, 
announced by the Bergram Mechani- 
cal Engineering Co., Inc., New Brit- 
ain, Conn., is similar to the Type 
EMS-1 Model previously described 
(AM—Vol. 83, page 447), with the 
exception that the wheel spindle is 
placed at right angles to the work 
spindle. It is adapted principally for 





hollow grinding the flutes of end 
mills, reamers, cutters, taps, and form 
tools having either helical or straight 
teeth. It also can be used to grind the 
land and relief of straight reamers. 


Hydraulically-Operated Duplicating Lathe 


Controlled by Sheet-Steel Templets 


The ‘“Hydro-Copying” duplicating 
lathe built by the Machine Tool 
Div., Fischer Steel Works, Schaff- 
hausen, Switzerland, and sold by 
W. A. Schuyler, 250 W, 57th St., 
New York, N. Y., employs a sheet 
steel templet to control the cutting 
tool through a hydraulic system. 
Arrangement of the various ele- 
ments differs radically from that 
of the usual lathe, with the head- 
stock being at the right, the tail- 
stock hung from a supporting over- 
arm, and the tool mounted directly 
beneath the work. Spindle revolves 
in a direction opposite that of the 
conventional lathe, so that chips 
are thrown to the rear of the ma- 
chine where the steeply sloping 


apron guides them into a convenient 
truck or bin. 

Base, column, overarm and out- 
side cylindrical support of this ma- 
chine form a closed frame within 
which the toolholder and spindle 
are rigidly held, ~~ the best 
performance to be obtained from 
carbide-tipped tools. Toolholder, 
mounted on the knee, is designed 
as a horizontal turret head and holds 
three tools. Height of this knee, and 
hence infeed of the tool, is con- 
trolled by a handwheel having a 
micrometer dial and a quick lower- 
ing device. In operation, position of 
the tool automatically is controlled 
from the templet, with longitudinal 
feed being obtained through a rack 
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and pinion driven by a separate 
motor. Tailstock is provided with a 
live center and equipped with hy- 
draulically controlled advance and 
return of the spindle. 

Drive of the spindle, which runs 
on roller bearings, is through a mul- 
tiple-disk clutch and V-belts from 
an 18-hp. motor, push-button con- 
trolled and mounted on a hinged 
base in the column. The gear pump 
which provides pressure for the 
hydraulic mechanism is direct-driven 
by a 3-hp. motor. Specifications: 
Maximum work diameter, 113 in.; 
maximum swing, 19} in. diameter; 
maximum length between centers, 
393 in.; vertical travel of tool, 5% 
in.; longitudinal travel of carriage, 
38} in.; number of spindle speeds, 
8; range of spindle speeds, 70-1,200 
r.p.m.; mumber of automatic longi- 
tudinal feeds, 16; range of auto- 
matic longitudinal feeds, 43-204 in. 
per min. Net weight, including com- 
plete electrical equipment, 7,260 Ib. 


Portable “Liftable” 
Has Steel Top 


A portable “‘Liftable’’ combining the 
functions of workbench, floor truck 
and lifter has been made available by 
the Service Caster and Truck Co., 635 
N. Brownwood Ave., Albion, Mich. 
Carrying a maximum load of 2,000 











lb., the table top can be raised a total 
of 14 in. from its lowered position 
of 28 in. above the floor. Unit is of 
all-steel electric-welded construction, 
with table top of ;;-in. plate, 26 in. 
wide and 43 in. long. Positive cam 
locks engage with a twist of the wrist, 
holding the table solidly at any point. 
Lifting mechanism is a steel screw 
operating through a bronze nut and 
actuating lifting chains or cables. 


“Ultra Keen” Tools 
Offered by Cogsdill 


An “Ultra Keen” process for finish- 
ing cutting tools has been developed 
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by Cogsdili Twist Drill Co., Inc., 
6511 Epworth Blvd., Detroit, Mich., 
for finishing tools of their manufac- 
ture. The machine used for producing 
this finish is shown, and consists of 
a special tool grinder developed by 
Cogsdill and equipped with a special 
head. The finish is obtained by a 
combination of short motions, light 
abrasive pressure, slow abrasive cut- 
ting speeds, hard abrasives and lubri- 
cants of proper viscosity. 


Internal Attachment 
Fits No. 13 Grinders 


Developed by Brown & Sharpe Mfg. 
Co., Providence, R. I., for use with 
the No. 13 universal and tool grind- 





























er, this ball-bearing type internal 
grinding attachment is designed for 
rapid and accurate stock removal. 
The tapered, cartridge-type spindle 
unit is carried in a body casting 
mounted on a knee secured to the 
front of the wheel slide of the ma- 
chine. The spindle, driven from the 
machine spindle by a canvas belt, 
operates at 27,000 r.p.m. It is sup- 
ported by two double-row, self-align- 
ing ball bearings. Wheel arbors are 
interchangeable, and each is seated 
by a taper and held in the spindle by 
its threaded end. The capacity ranges 
from holes with a minimum diame- 


ter of } in. and a maximum length 
of 1 in. to holes with a minimum 
diameter of j’,. in. and a maximum 
length of 2 in. A 4-jawed chuck, 
with reversible independent jaws, is 
furnished with the attachment. 


Brown & Sharpe Offers 
Two Dial Attachments 


Equipped with jeweled bearings to 
reduce friction and provide greater 
sensitivity, the two dint attachments 
now being produced by Brown & 
Sharpe Mfg. Co., Providence, R. L., 
have been designed especially for 
testing small slots and holes which 
are difhcult or impossible to reach 





with the spindle of a regular dial 
gage. They also can be used with a 
surface gage, height gage, or with 
special fixtures on machine tools. 
Range of attachment No. 725 is 
0.030 in., with the scale graduated 
in thousandths. The No. 725A unit 





Heavy-Duty Surface Grinders 








has a range of 0.008 in., with the 
scale graduated in ten-thousandths. 
This unit should be used only where 
a rigid support is available. 









































“Precision” Bearing 
Has Close Tolerances 


Bantam Bearings Corp., South Bend, 
Ind., has developed a line of “ultra- 
precision” ball bearings especially 
for application to boring, counter- 
boring, and reaming machines. Re- 
quiring a high degree of accuracy in 
milling operations, these bearings 
meet the following specifications: 
Face runout, 0.0001 in.; eccen- 
tricity, 0.0001 in.; bore tolerance, 
0.0004 in.; roller tolerance, 0.0001 
in. Complete bearing has 9§-in. out- 
side diameter, 4-in. inside diameter 
and is 2.875 in. in length. 


Feature Vertical Spindles 


Vertical spindle construction is an 
outstanding feature of a heavy-duty 
hydraulic surface grinder offered by 
the Hill Clutch Machine & Foundry 
Co., 6400 Breakwater Ave., Cleve- 
land, Ohio. Of the open side type, 


these units are powered with a 
dynamically balanced built-in motor. 
Spindle carries a 26-in. diameter 
segmental grinding wheel. Machine 
is built with tables 18 or 24 in. 
wide from 6 to 20 ft. long. 








AMERICAN MACHINIST, Jaly 12, 1939 






















































Tool Grinder Developed 
For Carbide Tools 


A bench type grinder designed es- 
pecially for sharpening tungsten 
carbide tools has been made avail- 
able by Willey’s Carbide Tool Co., 
1342 W. Vernor Highway, Detroit, 
Mich. 

Known as the Model No. K-20, 
this unit can be adjusted for either 
round or rectangular right- and left- 
hand tools up to 1 in. square. Ma- 
chine work table is provided with 
a keyway to guide the protractor tool 
rest and diamond tool dresser. 

Device is self-contained and 




















powered with a }-hp. ball bearing 
motor operating from 110 volts a.c. 
Size of table is 11x6 in.; surface 
speed of grinding wheel is approxi- 
mately 5,000 ft. per min. 


Precision Boring Machine Mounts 


One to Four Spindles on Each Bridge 


The Stokerunit Corp. 4548 W. 
Mitchell St., Milwaukee, Wis., has 
announced the development of the 
Series 200 “Simplex’’ precision bor- 
ing machine which can be used both 
for fine boring and for facing oper- 
ations. 

On each end of the bed is 
mounted a bridge which is adjust- 
able to provide a distance of from 
19 to 35 in. between bridges. From 
one to four spindles may be 
mounted on each bridge. These 
spindles are driven by V-belts from 
a rubber-mounted motor pivoted 
above the bridge. Normal spindle 


speed range is from 250 to 3,500 
r.p.m. Normal distance from spindle 
to table is 6 in., but this can be 
increased as desired. 

The bed is of box section design 
and has hardened and ground V and 
flat ways to guide the table. These 
ways are provided with automatic 
pump lubrication. Alignment of each 
bridge is maintained by one edge of 
the hardened way on the front side 
of the bed. Spindles incorporate an 
externally tapered bronze bearing 
carrying a straight spindle bearing 
on the front end and a duplex pre- 
cision ball bearing on the rear. 
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The table measures 13x54} in. It 
is fitted with two T-slots and a cen- 
trally located alignment -slot. Feed 
to the table is obtained from a gear 
motor driving through a set of pick- 
off gears to a screw mounted beneath 
the table. A solenoid-operated re- 
duction gearing provides a fine feed 
for facing or heavy boring and, by 
means of a pneumatic time relay for 
each direction of feed, permits fac- 
ing to a positive stop. Feeding range 
is 16 in. in either direction. Feeds 
range from 1} to 15 in. per min., 
with the facing feed normally 20 
per cent of the feed being used. 


“Ro-Tray” System 
Saves Space and Time 


Saving of workers’ time and in- 
creased utilization of floor space are 
among the advantages claimed for 
the ‘‘Ro-Tray”’ sectionalized rotatable 
shelving units offered by the Ro- 
Tray Corp., National Press Bldg., 
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Washington, D. C. Designed espec- 
ially for use in toolrooms, these 
units are said to eliminate two- 
thirds of the waste space required 
by aisles between the conventional 


rows of bins. These devices also 
can be applied to assembly line and 
workbench use. 


Elwell-Parker Truck 
Has Center Control 


Rated at 6,000 lb. capacity, the Type 
F-16 center-control fork type truck 
built by the Elwell-Parker Electric 
Co., 4205 St. Clair Ave., Cleveland, 
Ohio, is built either as a telescoping 
or non-telescoping truck for tiering 
pallet loads. It may be fitted with a 
two-pronged fork, or with a single 
or double ram for insertion in coils 
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-K&T ARBORS ARE BUILT TO THE SAME QUALITY | 
STANDARDS AS MILWAUKEE MILLING MACHINES J 
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HE arbor is the backbone of the milling set-up—the long life and ac- 
curacy of the arbor determines the quality of the work produced. K&T 
Arbors are built to the same high standards as Milwaukee Milling Ma- 


chines—they assure a full return from your milling machine investment. 
Write for catalog No. 42—the most complete Arbor catalog ever issued. 


KEARNEY & TRECKER CORPORATION 


MILWAUKEE, WISCONSIN, U.S.A. 
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or unit loads. The operator's posi- 
tion affords him unobstructed vision 
of the fork tips when the load is 
being picked up or placed. Fork hoist 
is fitted with a slip clutch for pro- 
tection against excessive overloads 
or accidental thrust of load forks 
under immovable loads. 


“Esco” Drill Jig 
Holds Small Parts 


The ‘Mijit” drill jig made by Esco 
Engineering & Sales, Inc., 4612 
Woodward Ave., Detroit, Mich., 
weighs less than 6 lb. and is de- 
signed particularly for small parts. 
Working areas range from 1}x2} 
in. to 3x3 in. Four models are avail- 
able, each incorporating a standard 

















lift of 1 in. with varying locations 
of guide posts. The positive locking 
device also can be adapted to non- 
standard jigs. Manual operation of 
the ball handle knob on one end of 
the steel arm operates the jig. 


Respirator Protects 
Against Fumes of Metals 


The Type B mechanical-filter res- 
pirator developed by Willson Prod- 
ucts, Inc., 251 Thorn St., Reading, 
Pa., has been designed to give pro- 
tection against fumes of nearly all 
metals. Known as Respirator No. 
770, it is claimed to afford protec- 
tion against such fumes as are gen- 
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erated in lead burning and solder- 
ing, smelting, type founding, and 
fusing lead glaze and enamel. Rub- 
ber face mask of the device fits 
snugly under the chin and air-tight 
contact is obtained with but slight 
tension on the adjustable double- 
elastic headband. One exhaust and 
two inhalation valves are ——- 
Filters may be cleaned readily. This 











respirator has been approved by the 
Bureau of Mines for protection 
against the fumes of many metals. 


Electric Valves 
Control Gases 


Available in two models for accu- 
rately controlling the flow of either 
low or high pressure gases, the line 
of Series 1223 electric valves intro- 
duced by Wheelco Instruments Co., 
1929 S. Halsted St., Chicago, IIL, 
utilizes the thermal expansion prin- 
ciple and thereby eliminates all mov- 
ing parts. Each is a totally inclosed 

















self-contained unit operating from 
either 110 volts or 220 volts a.c. or 
d.c. supply in combination with a 
ap emery. controller. The device 
is claimed to be positive and depend- 
able in operation while requiring 
negligible maintenance. 


Hacksaw Blades Feature 
Improved Tooth Shape 


The Nos. 400. and 500 power hack- 
saw blades developed by E. C. At- 
kins & Co., 424 S. Illinois St., 








Indianapolis, Ind., have an improved 
tooth profile which is claimed to in- 
crease the efficiency of the blade. 
Tooth curvature produces coiled 
shavings which eject themselves 
freely from the gullet, leaving it 
clear for the next stroke. In addi- 
tion, the teeth have been set in such 
a way as to provide a two-way clear- 
ance, an advantage achieved by a 
combination twist and bend. Blade 
is available in two tooth spacings, 
the No. 400 for rounds up to 5 in. 
and the No. 500 for rounds over 
5 in. 


Hammer Combines 
Drift and Chisel 


A chipping hammer incorporating 
a combination drift and chisel has 
been put on the market by the Chi- 
cago Mfg. & Distributing Co., 1936 
W. 46th St., Chicago, Ill. The ham- 
mer weighs approximately 14 oz., 

















and over-all length is 11 in. Head 
measures 5x§ in. Intended for chip- 
ping off slag from the weld and 
similar purposes, this hammer can 
be used in close quarters. 


Hammer and Wire Brush 
Combined in One Tool 


The “Triplex” welders’ chipper 
manufactured by St. Pierre Chain 
Corp., 54 Frank St., Worcester, 


Mass., consists of a drop forged 
steel chipping hammer with a hard- 
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For ten days, from October 4th to 13th, officers and directors of 
manufacturing industries, operating executives, engineers, buyers, 
will converge on Cleveland to see the World’s Finest Machine 
Shop in operation — the Machine Tool Show of 1939. 

Every type and kind of machine tool will be shown — hundreds 
of improvements never before exhibited — machines in full oper- 
ation — doing in a new and better way the same kind of work that 
is being done in hundreds of plants throughout the country. 

Here the men responsible for production and profits in industry 
will find how these new machines can help them to maintain earn- 
ings in the face of rising costs. 

For management depends upon modern machines for produc- 
tion and profits. Labor depends on machines for higher wages and 
better working conditions. And the public depends on machines 
for “more goods for more people at lower cost.” 


National Machine Tool Builders’ 


10525 CARNEGIE AVENUE, 
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wood handle having a heavy-duty 
wire brush rigidly mounted on the 
top side. Brush is held in place by 
bolts, permitting easy reversal or 
replacement. 


“Gem” Machine Vise 
Has Light Weight 
Weighing only 7 lb., the No. 9 
“Gem’’ machine vise introduced by 
the J. E. Martin Tool & Die Works, 
Springfield, Ohio, has been designed 














and forehead, and a fiber head pro- 
tector lined with fireproof duck for 
comfort. Visors are claimed not to 
fog or ignite spontaneously. De- 
signed to provide full vision with 
maximum ventilation, they are said 
to shed hot metal, making them 
suitable for use on soldering, braz- 
ing and welding operations. 


Modified Equipment 
Forms Portable Unit 


Sterling Products Co., 2457 Wood- 
ward Ave., Detroit, Mich., has made 
available the portable ‘‘Speed-Bloc’’ 
sander illustrated. This assembly in- 
cludes a tray mounted on casters, 
uprights and other fittings which en- 
able owners of Sterling sanders to 
mount them as portable units. There 
is space in the tray for small tools, 
wiping cloths and abrasive paper, 








especially for use on small drill 
presses, bench millers, and similar 
equipment. Available with a tilting 
and a swivel base as accessories, it 
is made of semi-steel with jaws of 
hardened and ground tool steel. 
These jaws have horizontal and ver- 
tical V grooves for holding round 
pieces, and also built-in parallel 
grooves at the top. Jaws are 23 in. 
wide and 1} in. deep. Capacity of 
the vise is 3 in. 


Model C-1 Eyeshield 
Has Metal Binding 


Among the features of the Model 
C-1 eyeshield offered by the Jack- 
son Electrode Holder Co., 6553 
Woodward Ave., Detroit, Mich., are 
a stiffening metal binding around 
the edge of the flexible transparent 
visor shield, a spark deflector pro- 
tecting the opening between visor 





thus saving the operator's time. Use 
of the portable arrangement permits 
bringing all air controls within easy 
reach. 



































Small Drafting Machine 
Made by Dietzgen 


The ‘‘Reliance’”’ drafting machine in- 
troduced by Eugene Dietzgen Co., 
2425 Shefheld Ave., Chicago, IIl., is 
claimed to bring the convenience, 
accuracy and speed of machine draft- 


‘ing to drawing rooms where the vol- 


ume or type of work does not justi- 
fy the investment in a larger unit. 
Anchor is of strong, light-weight 
construction, while an adjustment 
feature which compensates for wear 
is said to increase useful life. Pro- 
tractor turns through the full 360 
deg. Model is designed for drawings 
up to 23x28 in. 


Kent-Owens Hydraulic Millers 


Carry Heads on Cylindrical Posts 


Conventional cast column construc- 
tion is abandoned in two milling 
machines announced by  Kent- 
Owens, Toledo, Ohio. Head is 
mounted on two cylindrical ground 
steel posts with spindle positioned 
midway between them, thus elimi- 
nating overhang. Since rigidity and 
accuracy are not dependent on per- 
fect fitting of several plane surfaces, 
this type of mounting is claimed to 
permit extreme accuracy 1m manu- 
facture. 

Control panel and __ separately 
driven pump used in conjunction 
with the hydraulic table feed are 
standard commercial units. Spindle 
is gear driven with pick-off gears 
providing ranges of spindle speeds 
from 100 to 1,335 r.p.m. or from 
150 to 2,000 r.p.m. Standard 1-hp. 
ball bearing totally-inclosed motor 
is used. A_ single control lever 
effects all table movements, with 
graduated dials indicating any feed 
rate from 4 to 80 in. per min. Cross 
movement is obtained by means of 


a quill which has a 24-in. adjust- 
ment. Head can be moved vertically 
to a maximum of 8 in. from the 
table to the center line of the spin- 
dle. 

The No. 1-14 machine shown has 
14-in. table travel and a 9x32-in. 
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TOOL ROOM LATHES 


Fast moving tempo of the modern tool room re- 
quires‘lathes that turn out jigs, fixtures, and 
tools at a fast clip. LeBlond’s complete line of 
four.Tool Room Lathes—12”, 14”, 16”, and 18”— 
is designed and constructed with such close- 
tolerance, low-cost production in mind. 


Important new features contributing to the 
efficiency of this line of production-doubling 
Tool Room Lathes: 

Quiet, powerful, smooth-running headstock with 
three bearing spindle. The spindle and all 
shafts roll on anti-friction bearings. Gear 
teeth ground to profile and tooth spacing for 
quiet, smooth performance. 


Sliding Bed 
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No. 7 of a series of pen portraits presenting 


the tools that serve production progress. 


Automatic length stops in both directions— 
standard on all LeBlond Tool Room Lathes—re- 
quire less operator attention, reduce spoilage. 


Improved simplified apron of double-wall box- 
type construction with double-bearing for all 
gears. One lever controls both longitudinal 
and cross movements. Rack pinion, rack 
wheel, and hand-wheel mounted on anti-fric- 
tion bearings. 


Fifty-six quick changes of feed from .0013” to 
166”. Fifty-six quick changes of thread from 
114 to 184 threads per inch. 


Reverse to lead screw and chasing cross stop to 
further increase the efficiency of the lathe. 


Tool rooms throughout the country are daily 
helping to meet keener price competition by 
turning out the old, turning with the new. Shop 
executives interested in reducing production 
costs should write today for bulletin giving full 
details on LeBlond’s precision Tool Room Lathes. 
It’s yours for the asking. Address Dept. H-24, 
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table which can be fed or rapid 
traversed in either direction and auto- 
matically reversed at both ends of 
the stroke. The No. 1-8 machine has 
an 8-in. table travel, and a 9x25-in. 
table which can be rapid traversed 
in both directions but fed in one 
direction only. Automatic shift from 
rapid traverse to feed, automatic 
reverse at end of stroke and auto- 
matic stop at the other end are 


provided. 


Bristol ‘“Thermoverter” 
Has No Moving Parts 
Known as the ‘“Thermoverter,” a 


thermal converter announced by the 
Bristol Co., Waterbury, Conn., makes 














possible the measurement of a.c. 
power with any potentiometer or 
D’Arsonval millivoltmeter. It can 
be used to measure the power in an 
individual circuit, to totalize the 
power in a number of circuits, and 
to telemeter power or totalized load. 
Device functions by performing a 
proportional conversion from a.c. 
watts to d.c. millivolts. It contains 
no make-and-break contacts or mov- 
ing parts. 


Utility Trimming Die 
Provides Round Corners 


The utility corner radius trimming 
die developed by Service Machine 
Co., 752 Broadway, Elizabeth, N. J., 
nips sharp corners of square-sheared 
blanks to provide round corners of 
the radius desired. Pairs of inter- 
changeable trimming blocks are 
piloted on a large dowel so that no 
adjustment is necessary. Smaller 
radii are cut on four-way die blocks, 
medium ranges of radius are cut on 
two-way blocks, while the largest 
radii are cut in individual pairs of 
interchangeable blocks. Upper and 
lower blocks can be interchanged to 
notch 90 deg. corner notches having 
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a radius. Special shapes of corner 
notching dies also are available. Reg- 
ular radius blocks range from } in. 
to 23 in. 


Flow Indicator 
Made for Oil Lines 


Developed for installation in circu- 
lating oil lines on machinery, the 
“Humphrey” flow indicator made 
by the Industrial Instrument Co., 96 
E. Miller Ave., Akron, Ohio, reveals 
stoppage of the flow of lubricant to 
bearings. When flow stops for any 
reason, the indicating hand on the 
unit moves to the “danger” zone 
marked on the dial. An indicator 
operates in connection with a needle 





valve in each branch line to a single 
bearing. Applications can be made 
on lines carrying pressures up to 
150 Ib. 


“Defiance” Bench Vise 
Made for Hard Use 


Designed to withstand hard indus- 
trial use, the ‘““Defiance’’ bench vise 
manufactured by Fray-Mershon, Inc., 
515 W. Windsor Road, Glendale, 
Calif., is available with either a 
stationary or swivel base. Each is 




















made in the 34-in. and 4}4-in. sizes, 
all models having interchangeable 
jaws. Five types of jaws can be fur- 
nished. 


Massive Surface Plates 
Accurately Made 


Close attention has been paid to ac- 
curacy in the gry of 6x10-ft. 
surface plates by the Industrial Mfg. 
Div., Goodman Mfg. Co., Halsted 
St. and 48th PI., Chicago, Ill. These 
units are made from one-piece ma- 
chinery iron castings stress relieved, 
and furnished either accurately ma- 














chined to close tolerances or hand 
scraped to precision dimensions. 
Weight of each plate is approxi- 
mately 7 tons. They are designed 
to be used in pairs to form 10x12- 
ft. plates. 


Portable Sander Uses 
Improved Sheet Holder 


The “Easy” portable electric sander 
developed by the Detroit Surfacing 
Machine Co., 7433 W. Davison St., 
Detroit, Mich., uses an improved 
holder to clamp the abrasive sheet 





tightly on the sanding pad. Unit is a 
reciprocating-motion sanding, rub- 
bing and polishing machine adapt- 
able to a wide range of new and fe- 
finishing operations on flat, curved 
and irregular surfaces. Weight is 
6} lb. Power is furnished by a ball- 
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“MOTORIZE YOUR 
STOCKS and DIES" 


with the new 
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A 2" Power Pipe Machine 
Selling At The Lowest 
Price In Threading History 


With the New OSTER POWER VISE STAND, your regular die-stocks, cutters 
and reamers are converted to POWER tools. 

At the LOWEST PRICE of any pipe machine in the history of the industry, this 
new machine enables you to thread, cut-off, ream and turn up fittings on all 
sizes of pipe up to 2", at the snap of a switch. 

It goes right to the job, too, same as the old vise mounts did. Weighing only 
140 Ibs. it's a simple matter to take it to any part of the plant where there's a 
threading job to be done. 


Investigate the extra profits and convenience this POWER pipe machine can give you. 
Get the LOW PRICE and details, today, from — 




















Turning on fittings 











The Oster Manufacturing Co. 
2049 East 61st Street 


Out of the shop—onto the 
Cleveland, Ohio Truck—off to the job 





AMERICAN MACHINIST, July 12, 1939 547 





bearing universal motor operating 
from 110-volt supply. One-third of 
a standard-size sheet of abrasive fits 


been employed in manufacturing ro- 
tors by this method. Perfection of 
an improved technique permits util- 





the unit without waste. izing copper’s advantages of high 
conductivity, melting point and me- 
chanical strength for this service. 
Rotor bars and end rings are 
formed in one piece by pouring mol- 
ten copper into a revolving mold, 
which encases the punched lamina- 
tions stacked and held under pres- 
sure. As a result of centrifugal force, 
it is claimed that a tough, dense, 
ductile copper winding is produced 
having maximum strength, full slots 
and uniform structure. Rotor subse- 


“Copperspun” Rotors 
Centrifugally Cast 


Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, Ill., now is 
manufacturing squirrel-cage motors 
with one-piece Ctentrifugally cast 
“Copperspun” rotors. Previously 
only such materials as aluminum, 
zinc and white alloy metals have 


HYDRAULIC POWER 





Stediflo Hydraulic Pressure Pumps util- 
ize a greatly improved design that re- 
sults in more efficient operation and more 
compact installations. A circular arrange- 
ment of plungers, actuated by a swash 
plate, insures high efficiency and greatly 
reduced pulsation. 


















Made in capacities from 1500 lbs. per sq. 
in., and upward, for oil, water or any 
liquid, they can be easily equipped with 
special bodies and plungers for low pres- 
sures or corrosive liquids. 


Hydraulic Presses 
For Every Purpose 


High Pressure Pumps Take advantage of our expert service to 


get hydraulic pumps and presses “engi- 
neered to your jobs” for greatest economy 
and efficiency. 


THE WATSON- 
STILLMAN CO. 


107 Aldene Rd., ROSELLE, N.J. 
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quently is finish machined on sur- 
faces, equipped with one-piece steel 
fans welded to the rotor core, and is 
dynamically balanced to minimize 
vibration. 


Cleaner Aids Polishing 
Of Metal Specimens 


A metallographic cleaner’ developed 
by The Enthone Co., 442 Elm St., 
New Haven, Conn., is claimed to as- 
sist in preparation of scratch-free 
metal specimens for microscopic ex- 
amination. Produced in liquid form, 
this cleaner is said to remove solid 
particles of abrasive or metal with a 
minimum of effort. Liquid is self- 
emulsifying and can be completely 
rinsed in cold water, carrying off all 
solid particles. Cleaner also can be 
used to wash the polishing cloths, 
thus removing particles of dust, abra- 
sive or metal and avoiding the danger 
of scratches from this source. 


Natural Metal Colors 
Reproduced by Enamel 


A baking enamel which reproduces 
the colors of many metals has been de- 
veloped by Maas & Waldenstein Co., 
438 Riverside Ave., Newark, N. J. 
It is claimed that with this enamel, 
known as ‘Baking Platelustre,” any 
polished metal can be made to re- 
semble brass, chemically treated alu- 
minum and steel, and other colored 
metals. It is said to be durable when 
baked, after which it will resist the 
action of cleaning operations and 
also of nickel, chromium and other 
plating baths. Flat stock finished with 
this enamel can be formed after bak- 
ing. Enamel can be applied to any 
kind of polished metal by spraying 
or roller coating, while two-color 
finishes can be obtained by “reliev- 
ing” operations. 


Combination Fitting 
Has Ball-Type Head 


No high-pressure fitting is required 
with the combination Type BB 
grease fitting developed by the Key- 
stone Lubricating Co., Philadelphia, 
Pa., since the ball head of this unit 
is designed for direct contact with 
the nozzle of standard push type or 
hydraulic high-pressure grease gun. 
This fitting is designed to prevent 
over-lubrication of bearings, ports 
being provided to show when 
enough grease has been applied. 
Visual indication of grease quantity 
is also claimed to eliminate the pos- 
sibility of under-lubrication. 
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CARBIDE TOOLS § A 28-page cata- 
log, No. 23, published by Wiiley’s 
Carbide Tool Co., 1340 W. Vernor 
Highway, Detroit, Mich., provides 
specifications of many carbide-tipped 
tools and includes features of many 
carbide tools for special applications. 


COMPRESSORS The ‘PRE’ line 
of  direct-connected, synchronous 
motor driven air compressors offered 
by the Ingersoll-Rand Co., 11 Broad- 
way, New York, N. Y., is described 
in Bulletin No. 3426-1. 


CONTAINERS “Diamond” fiber 
hollow ware, including boxes, trucks, 
cans, barrels, baskets and trays, is de- 
scribed in a 32-page illustrated cata- 
log published * the Continental- 
Diamond Fibre Co., Newark, Del. 


CRANES Features of a line of 
electric overhead traveling cranes are 
provided in a 24-page illustrated bul- 
letin, No. 300, issued by the Whiting 
Corp., Harvey, Ill. 


DUST CONTROL Schmieg Sheet 
Metal Works, Detroit, Mich., has 
issued an illustrated catalog describ- 
ing the “Centri-Merge”’ line of dust 
collecting equipment. 


FERROUS CASTINGS A folder is- 
sued by the Belle City Malleable Iron 
Co., and the Racine Steel Castings 
Co., Racine, Wis., discusses the pro- 
duction of various types of ferrous 
castings. 


FLEXIBLE TUBING A 24-page illus- 
trated catalog covering seamless flex- 
ible metal tubing has been published 
by the American Metal Hose Branch, 
American Brass Co., Waterbury, 
Conn. Included are examples of the 
use of tubing for conveying steam, 
liquids and gases in controlling vibra- 
tion and connecting misaligned and 
moving parts. 


GAGE BLOCKS Catalog No. 40, 
published by the Johansson Div., 
Ford Motor Co., Dearborn, Mich., 
lists many combination gage block 
sets and describes numerous acces- 
sories for use with them. 


LIGHTING Jefferson Electric Co., 
Bellwood, IIl., describes several fluo- 
rescent lamp auxiliaries in Bulletin 
No. 392-FL. 


MAINTENANCE’ A 60-page illus- 


trated handbook of building mainte- 
nance published by the Flexrock Co., 
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2300 Manning St., Philadelphia, Pa., 
discusses many phases of industria) 
building maintenance, with emphasis 
on keeping flooring in good con- 
dition. 


PLASTICS Physical and chemical 
properties of many types of plastics 
are discussed in ‘New Paths to Prof- 
its,” a 16-page illustrated booklet 
published by the Bakelite Corp., 247 
Park Ave., New York, N. Y. 


PORTABLE TOOLS Catalog No. 39, 
published by the James Clark, Jr., 
Electric Co., Louisville, Ky., contains 
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32 pages of illustrations and specifi- 
cations concerning a line of portable 
electric hand tools and accessories. 


POWER CABLE Physical and elec- 
trical properties of rubber-insulated 
power cables are included in a 56- 
page illustrated catalog, Publication 
No. C-42, issued by the Anaconda 
Wire & Cable Co., 25 Broadway, 
New York, N. Y. 


POWER TRANSMISSION General 
Catalog No. 800, published by the 
Link-Belt Co., 307 N. Michigan Ave., 
Chicago, Ill., contains 1,278 pages 
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describing and illustrating an exten- 
sive line of power transmission and 
materials handling equipment. In- 
cluded are considerable engineering 
data and numerous reference sheets. 


PRESSES Bulletin No. 60-C, is- 
sued by the Niagara Machine & Tool 
Works, 637 Northland Ave., Buffalo, 
N. Y., provides 16 pages of illustra- 
tions and specifications covering an 
extensive line of “Streamlined” punch 
presses. 


REAMERS A booklet issued by the 
Cogsdill Twist Drill Co., Detroit, 





MORE 





Mich., discusses the “Ultra Keen” 
method of finishing reamers. 


SAFETY ‘The Chicago Eye Shield 
Co., 2300 Warren Blvd., Chicago, 
Il]., provides 48 pages of information 
concerning many types of goggles, 
helmets and similar items in the 24th 
Catalog Edition of its “Industrial 
Head and Eye Protection.” 


TOOL STEELS The latest ‘Tool 
Steel Selector’ published by A. Milne 
& Co., 741 Washington St., New 
York, N. Y., gives data on high- 
speed, special high-speed and alloy 





COLLETS 


tool steels, hollow die steels, carbon 
steels and graphitic steels. The se- 
lector lists the general characteristics, 
analyses and physical emery of the 


more important steels o 
company. 


ered by this 


TRANSMISSION A folder describ- 
ing the “Uni-Drive” motorizing unit 
for machine tool applications has been 
released by the Turner Uni-Drive 
Co., 1638 Central, Kansas City, Mo. 


TRUCKS ‘Modern Materials Hand- 
ling Equipment,” a collection of bul- 
letins recently issued by the Mercury 
Mfg. Co., 4044 S. Halsted St., Chi- 
cago, Ill., includes specifications of an 
extensive line of gasoline-driven and 
battery-powered industrial — trucks. 
Also included are descriptions of vari- 
ous types of trailers for use with these 
units. 





A set of spring tempered collets and draw-in 
attachment can improve the production and precision 
work on any engine lathe. This quick, accurate 
method of chucking bar stock and odd shaped parts is 
@ guarantee for. MORE PRECISION WORK. 


The collet attachment and any style collets can be 
furnished from stock. Write for bulletin 100-b and 
print to be filled in with the required spindle 
dimensions 
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If half of the machine tools and 
other equipment that have been re- 
quisitioned by railway mechanical de- 
partments became real orders, the 
machine tool index would start sky- 
ward in a hurry. There are few rail- 
road shop executives who do not 
know the saving that new machinery 
equipment would make in their main- 
tenance costs. One shop superinten- 
dent recently estimated a saving of 
20 per cent on the average operation 
in his shop, if he could get the equip- 
ment asked for. 


Leaded Steels 


Just as an example of the part the 
metallurgist is playing in metal manu- 
facturing, take the case of lead in 
some of the SAE steels. With a quar- 
ter of one per cent of lead the ma- 
chinability of certain steels is greatly 
increased. In one particular applica- 
tion to a machine part the machining 
was reduced to a third of the former 
time. Leaded steels cost from a tenth 
to a fifth of a cent more per pound— 
but the saving in machining time 
often makes it a real economy to use 
them. 


Small Shop Eye-Openers 


Those who spend much of their 
time in large shops or in manufac- 
turing centers would hardly believe 
the work being done in some sections 
of the country. Although large re- 
ciprocating steam engines are no 
longer built, at least in appreciable 
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numbers, a small southern shop makes 
twin, reversing engines for saw mills 
and other places. They recently built 
one for the Ford farms in Georgia. 
Simple machines are also built for 
jointing staves for turpentine barrels, 
in which welding makes possible 
methods and costs that were unknown 
previously. 


How Much System? 

In the early days of Taylor’s scien- 
tific management, a friend became 
convinced that there was a big leak- 
age in the supply department—not 
theft, but leaks due to lack of system. 
So he put in a system to account for 
any item taken from the stock room. 

Not long after he wanted a few 
feet of rope for his boy’s swing. So 
he put in a requisition and had the 
order go through in the regular way. 
Checking up on it the next month 
he found that it had cost more to 
put the order through the office than 
the rope was worth. 


Band Sawing Steam Ports 


Band saws have made a real dent 
in many cutting operations, die shops 
being one of the numerous places 
where much time has been saved. 
In a recent visit to a railroad shop 
where cylinder liners were being 
drilled for steam ports, the possible 
use of the band saw for this opera- 
tion seemed to be favorably consid- 
ered by shop executives. While this 
operation would require a_ special 
table arrangement and perhaps a 
feeding mechanism, this seems to be 
an easy possibility for saving a lot 
of time. 





NEW BOOKS 





DigsEL ENGINES: THEORY AND 
DEsIGN—By Howard Degler, pro- 
fessor of mechanical engineering, 
University of Texas. 270 pages, 54 x 
81 in. Indexed and illustrated. Cloth- 
board binding. Published by the 
American Technical Society, Drexel 
Ave. & 58th St., Chicago, Ill. Price, 
$2.50. 


Diesel engines are constantly be- 
coming more popular for a wide va- 
riety of uses. In Eurove, where gaso- 
line costs are high, they are widely 
used on trucks and buses and even to 
a small extent on passenger cars. 
Railroad applications are no longer 
a novelty. 

It is timely, therefore, that the 
subject of diesel engines be brought 
up to date in the light of recent 
developments. Professor Degler’s 
book is intended chiefly for the use 
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of students, designers and draftsmen. 
Since the problem of internal com- 
bustion engine performance is es- 
sentially one of fuels and their com- 
bustion a good deal of attention is 
given to these basic subjects. This 
presentation paves the way for a de- 
tailed understanding of diesel engine 
design. 

The reader is presumed to have a 
knowledge of the general construc- 
tion of some form of internal com- 
bustion engine. Throughout the text 
a good many examples are worked 
out to illustrate the principles set 
forth. 


THE CHEMICAL FORMULARY 
Volume 4. Editor in Chief, H. Ben- 
nett, 638 pages, 54 x 8} in. Indexed. 
Clothboard binding. Published by the 
Chemical Publishing Company, 148-B 
Lafayette St., New York, N. Y. 
Price $6.00. 

Formulas and recipes as distin- 
guished from the theoretical aspects 
of chemistry are the function of this 
volume. While it is recognized that 
there is much to be done in the way 
of research, and original development 
in the field of chemistry, the editors 
of this book have sought rather to 
tabulate the best methods developed 
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.»» The Cincinnati General Pur- 
pose Grinders. They set a new high 
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tion... Motors are fully enclosed, 
dirt and dustproof. Wheel guards 
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Large tool tray and water pot. 
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by past practice. The result is a work- 
ing reference book to guide those 
‘who are working in this field, and 
who wish to avoid duplicating work 
already covered by other technicians. 

Volume 4 brings the subject up- 
to-date by the inclusion of a large 
amount of new material. Mr. Bennett 
has been assisted in his work of edit- 
ing by a distinguished group of prac- 
tical chemists who represent a cross 
section of American industry. Thou- 
sands of products are listed, their 
analyses given, and supplementary in- 
formation as to their processing in- 
cluded when necessary. 
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S.A.E. HANDBOOK — 1939 — 776 
pages, 54x84 in. Indexed and illus- 
trated. Published by Society of Auto- 
motive Engineers, New York, N. Y. 
Price $2.50 to members; $5 to non- 
members. 


This is the standard reference on 
automotive parts and accessories. 
Work of this kind started in 1905 
under the old A.L.A.M. coincident 
with the formation of the S.A.E. In 
1910 the society took over this 
standardization work, which has be- 
come an important factor in the in- 
dustry. That constant revision keeps 
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@ Bijur automatic lubrication . . . an essential development in the 


revolutionizing of machine tool operating efficiency . . . is now stand- 


ard equipment on power presses. Heavy loads, high speeds, demand 


positive lubricating equipment . . . Bijur centralized, force-feed, con- 


trolled lubrication. No bearing neglected. Each fed the correct oil 


film required, under all operating conditions. Shut-downs avoided 


. . . tight production schedules upheld For low-cost maintenance, 
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this volume up-to-date is indicated 
by the 1939 edition in which 32 
standards have been revised, fourteen 
new standards added and additions 
made to four previous standards. 

The new standards include six 
mountings for accessories and a No. 
60 propeller shaft end in the aircraft 
section, two in ball bearing standards, 
three in non-ferrous metals and two 
others. Five standards have been 
temporarily cancelled and corrections 
made in seven standards. 


THE ECONOMICS OF BUSINESS EN- 
TERPRISE.—By Walter Rautenstrauch, 
Professor of Industrial Engineering, 
Columbia University. 445 pages, 
5% x 9 in. Indexed and Illustrated. 
Clothboard binding. Published by 
John Wiley & Son, 440 Fourth Ave., 
New York, N. Y. Price $4.00. 


At the outset the author admits 
that he does not attempt to answer 
all the problems facing business en- 
terprise. His volume is intended for 
students of engineering, who are 
entering the industrial world and will 
need to know something of the broad 
business conditions they must face 
in the complicated economic struc- 
ture of today. 

In general Professor Rautenstrauch 
approaches the subject from the view- 
point of a particular business unit, 
rather than from that of business as 
a whole. He does give a general ap- 
proach to the economic cycle and the 
underlying conditions which often 
determine the thin line between profit 
and loss. 

For the most part, however, the 
problems he presents are based on 
the business side of industrial man- 
agement. They include such considera- 
tions as cost finding, interest and de- 
preciation, the economic worth of 
machines and materials, the economic 
characteristics of business, enterprise, 
characteristics of typical American 
businesses, interpretation of financial 
statements and business enterprise on 
a national scale. 

Under the heading of typical 
American businesses, the author-picks 
out prominent industries and_parti- 
cular companies within these indus- 
tries. He has compiled a number of 
break-even charts for their operations 
which show clearly just what volume 
must be done in order to show a 
profit. In discussing day-by-day ques- 
tions of business management, the 
broader considerations which may be 
beyond the control of individual 
executives are not lost sight of. The 
book is well illustrated with working 
tables, charts, formulas and practical 
examples of their applications. 
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Interchangeability vs. 
Horse-Sense 


By O. G. WILLIAMS 


In a certain large shop where gaso- 
line motors are made, some one de- 
cided that to have interchangeability, 
the lugs on the manifolds must be 
machined on the outside, because both 
opposing surfaces where a washer 
lay, were not exactly the same thick- 
ness. The tolerances were not given, 
so the workers, of course, said plus 
Or minus gy in. 

One of those big officials came 
along one day to see a man assembling 
the manifolds to the block, where 
the flanges varied by x5 in. between 
the inlet and outlet, so he put a tol- 
erance of plus or minus 0.002 in. on 
those parts and decreed that those 
tolerances must be held. 

A washer, a nut and all outdoors, 
but the parts must be held to a plus 
or minus 0.002 in. As Al says: “Does 


it pay?” 


Interchangeable Parts 
In 1832 


By H. M. LANE 


Some time in 1886 or ’87 old John 
North, then past 80 years old, came 
to our shop to have a machine made 
for rolling railroad spikes. It was a 
very ingenious machine and made 
spikes at a rapid rate in its test runs. 
The old man had a huge beard that 
covered his face and stuck out in a 
very aggressive manner. He had a 
large pipe and smoked like a furnace. 

During the time we were making 
and testing the machine, he told me 
many interesting stories. One of his 
first ventures into manufacturing, 
according to my memory, was about 
1832 when the army was changing 
from flint-lock to cap-lock muskets 
and pistols. John and two other 
young men, whose names I have for- 
gotten, took a contract to furnish the 
government with 2,000 dragoon pis- 
tols. My memory is that they were 
.56 caliber. They used the large 
musket caps with flanges around the 
open end which made them look like 
stiff hats with rather wide brims. 

John said they got the contract by 
agreeing to make the pistols wholly 
interchangeable. In the old days all 
gun locks and pistol locks were fin- 
ished by individual filing and fitting. 

On their contract, John said, they 
followed the same practice that I was 
to become familiar with later when 
I worked at Pratt & Whitney’s in 
1893. First there were constructed 


several sample guns that were put to 
severe tests. In fact, some of the lot 
were always subjected to constantly 
increasing charges until something 
gave way. 

When the Board was convinced that 
the model was correct, they made a 
gun that was never fired. This was 
called the sample gun, and its parts 
became the master templets from 
which all jigs and gages were made. 

As soon as the jigs and gages were 
completed, a set of rules was laid 
down for testing all parts. 

In this contract all the parts were 
made and put in bins or boxes by 





The Ryerson ‘Vacation Without a 
order, “Call Ryerson when steel is needed.’’ Em 
of Certified Quali 


spoilage and lower fabor costs. 


Be sure the Ryerson Stock List is handy as a buying reference, and let 
us help you make yours a real vacation without a worry. Joseph T. 
Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


Ryerson 


Worry” plan eliminates all 
thought of delayed, slow or uncertain steel deliveries. 
you assurance against interrupted shop schedules, fabricating delays 
and increased production costs. All you need do is leave the vacation 

ergency as well as 
regular requirements will be shipped promptly from Ryerson stocks 
Steels—steels selected for uniformity and desir- 
able working qualities—in short, steels that save shop time, reduce 


it also gives 


themselves. The pistols were finally 
assembled from this stock of parts. 
John said that absolutely no filing or 
fitting was allowed on the final as- 
sembly and that the government in- 
spectors said it was the first time they 
had seen an entire order of arms that 
was compietely interchangeable. 

All my life I have wanted to get to 
Washington and check up on that 
order and see if it were possible to 
find several of the old pistols some- 
where and compare them as to their 
interchangeability, but that is one of 
the desires that has never been carried 
out in a busy lifetime 


VALS. 
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Identical screw machine parts are piled in the 


pans of this balance; Aluminum on the left, ordi- 
nary metal on the right. The Aluminum pieces 
outnumber the others three to one. 


More pieces per pound is but one of the 
. . . . ~ 
economies possible with Alcoa Aluminum Screw 
Machine Stock. 
Cutting speeds are high, for this 
stock is free-cutting. Small chips are 
formed; no long curls to foul the tools. 


Tool life is lengthened. Machining 


costs are low. Finishes are fine. 

Aluminum is highly resistant to corrosion. 
It can be given many attractive, durable 
surface finishes; expensive plated coatings are 
not required. 

Alcoa Aluminum Screw Machine Stock is 
available in all standard sizes and 
shapes. Prompt shipment is made. 
Write for prices. ALUMINUM COMPANY 
or America, 2107 Gulf Building, 
Pittsburgh, Pennsylvania. 
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